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Abstract
Stories have been engaging humans for thousands of years, but in interactive narrative en-
vironments, the narrative is perceived to diminish as the source of engagement. One reason
for this apparent diminution, is that in interactive environments there has been difficulty in
understanding the relationship between the design of the unfolding story, and the ability of
a user within the story world to alter the course of events. As yet there are no standard or
accepted evaluative methods to understand interaction at a granular level, and to understand
how stories and narratives flow across the expanse of technologies and mixed realities that
characterise the way people communicate, share knowledge and are entertained.
This thesis presents a novel methodology called the Four-Factor Framework, that takes
as its premise that there are four fundamental elements in interactive stories and narratives
that can be observed. The Four-Factor Framework facilitates the evaluation of interaction and
stories by mapping the dynamic connections between the four fundamental elements: agency,
drama, narrative and engagement. A key innovation of this work is the observation and
measurement of change in these four elements as a story develops through user interaction
and story design. This perspective has not previously been demonstrated.
The results of this study indicate that the Four-Factor Framework methodology does fa-
cilitate the observation and measurement of the fundamental elements. Furthermore, the data
collected using the methodology suggests strong and novel associations between agency,
drama, narrative and engagement.
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Chapter 1
Introduction
1.1 Research Background
This thesis is about understanding the fundamental elements of interaction in novel and vivid
environments where less is known about stories and ways of telling stories, and where in-
teraction is a central experience. These environments are mobile, they cross media, they
cross realities, they are multi-dimensional, and they exist in the lived everyday experiences
of people who use technology, who tell stories, communicate ideas, and share knowledge.
This thesis is also about engagement. Without engagement, stories are lost. Where there are
no stories, there is no knowledge, and without knowledge our view of the world and of the
people around us is less than clear. This chapter presents the key concepts and defines the
focus of this study. It presents an overview of the research, the observations made and the
contribution that this research makes to our understanding and knowledge of interaction and
narrative in novel environments.
Stories have been engaging humans for thousands of years, but in narrative environments
where interactivity exists, the narrative is perceived to diminish as the source of engagement.
One reason for this apparent diminution, is that in interactive environments there has been a
seemingly inherent contradiction between the design of the unfolding story, and the ability of
a user within the story world to alter the course of events. A user in an interactive environment
such as a 3D game, has far more control and choice over the interactions than is possible in
other mediums such as film or literature. The author of a literary work has complete control
of the actions of all characters and although the reader is far from passive, he or she cannot
alter the prescribed course of events. Wolf (2006) describes interaction in story or narrative
1
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worlds as the act of metaphorically “reaching into them” through the visual display, so that
we can actively affect, manipulate and change things. It is the way we influence the direction
and events. Our involvement in interactive worlds affects both the direction of the story and
as Murray (1997) writes, contributes to the authorship of the unique experience.
Narrative is generally taken to be a sequence of events in time usually involving a story
comprising a plot, events, drama, and characters. Aristotle (350 BC), described narrative as
having an underlying organizing pattern, structure or conceptual framework. This has been
expanded upon by those interested in drama such as Freytag (1863) and Polti (1977); those
interested in narrative functions such as Propp (1968), and mythic story structures such as
Campbell (1993).
Interaction is generally taken to be an action that has an effect. It is as Mallon (2008)
writes, often ill-defined and used differently in different disciplines. In this work, a novel
approach to interaction is taken. It is viewed as an abstract data structure that can be repre-
sented as an Interaction Frame. Interaction Frames each encapsulate four elements that are
considered fundamental to the methodology presented, and are discussed in some depth in
Chapter 2 and Appendix B. The four elements that are fundamental to an Interaction Frame
are agency, drama, engagement and narrative. Agency is defined as the degree to which the
user can perform actions that have some immediate and perceivable effect in the environment,
or upon him or herself. Drama is defined by the events experienced by the user that involve
conflict, contrast and emotion. Engagement is the degree to which a user is engrossed or im-
mersed in the narrative experience. Narrative was introduced in the previous paragraph and
is discussed further in Chapter 3. These four fundamental concepts are discussed in Section
1.2 following this background preamble.
Louchart and Aylett (2005) describe narrative as a process where one or more authors
create a story, that is enacted by story characters, in an environment where events happen
that are presented to a spectator. Even though there may be differences in the way spectators
interpret the story, the sequence of events and characters do not alter. Throughout human
history and under all circumstances, as Campbell (1993) observed, myths and stories have
flourished, and are the inspiration of human achievement. Interactive stories and narratives
however have the added element of user agency that alters the narrative structure. Agency,
as Murray (1997) explains, is the ability of the user to undertake an action that has some im-
mediate and perceivable effect on the interactive experience. Furthermore, mixed reality, as
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Cheok et al. (2006) describe, facilitates intuitive interaction between real objects in the phys-
ical world, and 3D virtual content; but depends upon the agency of the user. In deliberative
systems that support decision making, such as Yearwood and Stranieri’s (2009) dialectical
model for practical reasoning, the validity of all points of view is emphasised. For a quality
decision or outcome, all participants must have agency to engage with and contribute to the
deliberative process. These perspectives emphasise the need to understand interaction across
the expanse of technologies and realities.
In this thesis the term designed narrative refers to the overall design and sequence of
events set forth by the authors of, for example, an‘ interactive 3D game or mixed reality
system. Users in interactive systems such as 3D or mixed reality environments can interact in
ways that advance the designed narrative, or disrupt the designed narrative flow by choosing
actions that take them in another direction entirely. Louchart and Aylett (2004) call this
the narrative paradox between authorship and participation, Crawford (1993) writes that
‘authorial narrative control seems in opposition to the player’s freedom’, and Szilas, Barles
and Kavakli (2007), view user interaction in 3D narratives as a difficult if not impossible
problem. Mallon (2008) acknowledges this problem, but observes that narrative authorship
and participatory interaction need not clash. In the Bletchley Park Text project, Zdrahal,
Mulholland and Collins (2008) go beyond this paradigm and explore pathways that connect
historical documents. Stories commence from User queries, and pathways are connected by
a reasoning system.
To understand how interaction and narrative interlink, a deeper insight is crucial. This
thesis advances a methodology called the Four-Factor Framework that examines four key
elements that are taken to be fundamental to the relationship between interaction and narra-
tive. These are agency, drama, narrative and engagement. In this work they are called the
fundamental elements. The methodological premise that forms the basis of this thesis, is that
the fundamental elements are present in interactive stories and scenarios, and they can be ob-
served at a granular level to analyse the interactive experience. These elements are explained
in Section 1.2 which introduces the key concepts used in this work. The selection of these
four concepts is explained with more depth in the review of literature in Chapters 2 and 3.
The goal of this research is not to reduce the rich interactive dramatic experience to
a set of fundamental elements. Its purpose is to understand how interaction and narrative
interlink at a deeper level. If defining values for the fundamental elements can facilitate the
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observation of how interaction and narrative interlink, then our understanding and knowledge
is richer and broader, and we go some way further toward better design and development of
engaging scenarios and stories for interactive systems.
The motivation for this study is firstly the potential of interactive media to facilitate vivid,
entertaining and compelling experiences that can be harnessed for learning, decision-support,
entertainment, or for exploring domains of knowledge. Advances in interaction design, anal-
ysis and development, benefits each of these. Secondly, this work contributes to the gap
in the domain of knowledge about how interaction and narrative interlink at the elemental
level. The Four-Factor Framework facilitates a deeper and more granular perspective of in-
teraction. This is important because there are no formal or standard evaluative methods for
understanding interaction, agency and narrative. As Chung and Figa (2005) point out, the
lack of consistent interactivity level identification can result in misleading assumptions from
those who design or research virtual story-telling environments. Davidson (2008) underlines
the importance of a granular analytic perspective to understand 3D games, explaining that it is
the sequential moments of significance that reveal patterns of high and low user engagement
with fundamental elements.
Mateas (2000) expands the Aristotelian (350 BC) view of pleasure in story, by pointing
out that engagement is necessary for an audience to experience the release of tension at the
end. The view taken in this work is in agreement with these perspectives; if the story is
not engaging, then the purpose or point of the story or sequence of interactions may not be
understood.
Chung and Figa (2005) have pointed out the importance of the development of evaluative
methods to understand interaction. They contend that a measure of interactivity can quan-
tify constructs, identify principles of difference and common properties making it possible
to find the precise relationship between interactivity and other variables. The Four-Factor
Framework analysis presented in this thesis advances a methodology that can identify com-
monality and differences in interactive narratives, and demonstrates a perspective that has not
previously been shown. This is presented in Chapters 5, 6 and 7.
The context and motivation of the research presented in this thesis has been introduced.
The problem of understanding story telling in interactive media where users have agency has
been described. The Four-Factor Framework was introduced, and the conceptual fundamen-
tal elements that form it were established. The terms that are used to explain the constructs
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and the concepts necessary to describe the development and application of this work are
presented in the next section.
1.2 Key Concepts
The previous section introduced the problem of understanding how interaction and narrative
interlink, and the motivation for developing a methodology to do so. This section explains
terms, concepts and definitions that are fundamental for describing and explaining the Four-
Factor Framework that is central to this research.
The purpose of the methodology presented in this thesis is to facilitate the analysis of
stories or sequences of narrative that are presented, or develop through a user’s agency in
interactive media such as 3D narrative games. The sample interactive story environment
chosen for testing the Four-Factor Framework was the computer game Oblivion (Bethesda
Softworks, 2006). This is a 3D role-playing game where the user develops a persona embod-
ied by an avatar in a virtual world. It facilitated variation between the three scenarios chosen.
This is described and discussed with more detail in Section 4.2.1 and Section 5.3.1.
The key concepts are presented in five subsections that firstly explain how interaction
and agency are viewed as separate but dependent concepts. This is followed by a discussion
of narrative in interactive media, and how its centrality is used to establish a quantitative
value for the Four-Factor Framework. The conception of drama and its connection to the
fundamental elements are discussed. This is followed by an explanation of how engagement
is viewed as a fundamental element.
1.2.1 Interaction and Agency
In this work, interaction and agency are viewed as separate but dependant concepts. Agency
is defined as the ability of the user to undertake an action that has some immediate and per-
ceivable effect in the environment or upon him or herself. It is the ability of the user to affect
the direction of a story. Murray (1997) describes agency as the satisfaction of performing an
action and seeing results. In this work agency is measured by the number of choices or the
degree of available options a user has in a single interaction. Interactions with high levels of
agency are usually active. This means that they describe what the user has done rather than
what has happened to the user. Of the four fundamental elements, agency, drama, narrative
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and engagement, agency was shown to result in the greatest engagement. This work views
an entire interactive experience as a sequence of interactions where each interaction can be
analysed using the four fundamental elements; one of these is agency.
Figure 1.1: A generic interaction.
Figure 1.1 shows the structure of an interaction used in the Four-Factor Framework.
There are four fundamental elements for each interaction: drama (D), agency (A), narrative
centrality (NC), and engagement (E). Each of these have a numeric value from 0 to 3, and the
value can be observed to change from one interaction to another. The study presented in this
thesis showed that the interaction James robs corpse for example was very engaging and had
a high level of agency. James could choose from a number of options, and decided to loot the
body of a slain attacker. This was also a highly dramatic interaction because it involved both
robbery and a corpse. All three elements E, A and D were observed at very high levels, and
the narrative was observed to be less central. This describes the essence of the Four-Factor
Framework, and is discussed in detail in Chapters 4, 5 and 6.
Interaction and agency can be easily confused. Agency is a deliberate act of the user
that has an effect on the narrative, and therefore contributes the authorship of the narrative
experience. Chung and Figa (2005) do not separate agency from interactivity, but define
interactivity as “the degree to which users of a medium can influence the form or content of
the mediated environment” (p. 239). Interaction and agency both facilitate a user’s interactive
narrative experience. Interaction is, as Wolf (2006) points out, a tool that allows a user to
reach through into the narrative environment with agency, to affect and manipulate things
instead of just viewing them. James robs corpse for example, facilitates user agency since
it is James who was active and the corpse passive. An interaction that may follow such
as James attacked by rats, has a low level of agency, since the action derives from the rats
and James had no options. An interaction that may follow such as James slays rats facilitates
more options for agency since it is James who chooses how to respond the attack. Mallon and
Webb (2005) and Bjork and Holopainen (2005) highlight the difference between the illusion
or perception of affecting the narrative, and the actuality of being able to affect the narrative.
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Regardless of the source of agency, the levels of subjects’ engagement were observed to
almost always rise.
The importance of agency is emphasised by Mateas’ (2000) study of interactive drama.
He contends agency is the fundamental construct in interactive narrative, and user agency
is central for user engagement in interactive narratives. Mateas concludes that disruption
of agency disrupts engagement, and the degree of agency affects the degree of engagement.
Chapter 6 outlines the second study undertaken in this work where it was found that agency
was indeed the crucial factor for engagement. Where levels of agency rose or fell, user
engagement was shown to follow, unless a high level of drama was present. It is for these
reasons that agency is considered a fundamental element for interactive narrative analysis.
The premise at the heart of this study is that an interaction is the event entity that en-
capsulates the four fundamental elements. At each interaction event, the inherent value of
the fundamental elements may alter. Engagement for example, can be observed to increase,
decrease or disappear. The agency available can be substantial or entirely absent. By observ-
ing these fundamental elements, patterns of their flow and connections can be visualised. If
we are to understand how interaction and narrative link, and how engagement responds to
agency for example, then understanding the flow of these elements in significant interactions
is important.
1.2.2 Narrative and Interactive Narrative
In Section 1.1 narrative was defined as a sequence of events in time usually involving a story
comprising a plot, events, drama, and characters. This section introduces dynamic narrative,
participatory narrative and the concept of the centrality of the narrative experience
Story telling has been a source of enchantment and engagement for humans for many
thousands of years. Stories present a narrative structure or series of events that typically take
us out of the ordinary world. Campbell (1993), Murray (1997) and Vogler (1999) all call this
structure the Journey Story or Monomyth. This is an archetypal structure exemplified in the
Homeric (1952) fables of Odysseus and developed by Campbell as the Hero’s Journey. In
narratives where interaction is present, a story teller or author cannot control the narrative
elements to the same extent as in narratives where there is little or no interactivity. This is
because users create and modify their own characters, select and change environment and
system settings, and autonomously explore the environment. They are not completely driven
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by the designed narrative, the pre-structured plot, or story. Designed narrative is the structure
of the sequence of events, that have a beginning, middle and end. In interactive narrative
environments it is the sequence of story events that have been designed and created for users
to experience. In contrast, participatory narrative is the story that develops from a user’s
interactions within the scenario, narrative or set of circumstances. Interactive narratives are
more malleable than in literature or cinema, and shift dynamically as the narrative experience
evolves within the constraints of the story world. Interaction means the narrative is not just a
window into another world but is a portal into a world where a user can interact with virtual
characters, the environment and objects within the environment.
The term dynamic narrative is used to describe interactive narrative that is influenced and
generated by more than one system. The plot or game design for example, provides the back
story to an interactive narrative. A player or user makes decisions that affect the direction of
the narrative, and the system responds to the actions of the user. Story goals as Barber and
Kudenko (2007) explain, can change fundamentally, or the particular characters that a user
encounters can be introduced or adjusted as the narrative plays out.
Computational narratives are systems that dynamically adapt events to fit into the user’s
current context. The story or narrative generated is then considered to have emerged rather
than having been designed. In Steiner and Tompkins’ (2004) study, their system was shown to
generate believable and interesting narrative experiences that were unique at each execution.
This study is concerned with the participatory narrative. This is story of the user’s ex-
perience within the designed narrative. In an interactive narrative, a user does not always
entirely engage with the concerns of the designed narrative. He or she may decide to explore
other aspects that are of more immediate interest. When this occurs, a user’s participatory
narrative is modified. These are the events that are particular to the user’s experience of the
interactive narrative as it is driven by the sequential interactive narrative moments. It is, as
Calleja (2007a) describes, the user’s story or interpretation of the interactive narrative expe-
rience. Observing the changes that occur in the fundamental elements as a user interacts, and
the fundamental elements that are active and those that are not, is a fundamental objective
if we are to understand the relationship between interaction and narrative. Questions such
as whether the narrative was central to the user’s experience, and whether engagement was
affected by the narrative, can be answered using the methodology developed in this work.
For the Four-Factor Framework, the fundamental element narrative is measured by its
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relevance or centrality to an interaction. This is the degree to which the current interaction
is driven by the designed narrative. This is the observable level of impact the narrative has
on the interaction. For example, in the interaction James is attacked by rats, the narrative is
central, since it is the driving event. The rat attack is caused by the designed narrative, and is
added to James’ participatory narrative. In the next interaction James slays rats, the narrative
is less central, but still strong. This is because the interaction was driven by James’ actions
within the constraints of the narrative.
Calleja (2007a) identifies user involvement with the authored narrative as the indicator of
its relative centrality. Narrative elements such as cut-scenes, where a user is immobilized dur-
ing a video sequence, are characterised by, passivity rather than interactivity Cheng (2007).
In a cut-scene, regardless of user engagement, the designed narrative is central. Evaluation
of narrative centrality at any given event in an interactive narrative requires understanding
narrative and interaction at some depth, and analytic tools are also required to make visible
the fundamental elements of interactive narrative.
Defining the structure and understanding the elements of interactive narrative are at the
heart of this thesis. A methodology to facilitate observing and evaluating fundamental el-
ements has been developed, and is presented in this thesis. This section commenced by
defining agency as it is used in this work. Narrative and its centrality have been explained in
this subsection. Next, the fundamental element drama is considered.
1.2.3 Drama
Theories of drama date at least as far back as Aristotle (350 BC), who described drama as a
performance having a beginning, middle, and end. Within this structure, narrative elements
such as reversals of fortune, surprise revelations, catastrophe, suspense, and catharsis occur.
All of this happens within a plot that is structured by incidents. Freytag (1863) following
Aristotle defined drama as a narrative experience that causes deep emotional arousal and
demonstrates a dramatic arc that rises and falls through an entire narrative.
Both Aristotle and Freytag describe the structure of drama as theatre, as a performance
designed with parts that form a plot. Georges Polti (1977) however brings us closer to under-
standing drama as an experience. Polti understood drama to invariably involve one or more
of 36 dramatic situations. All stories and narratives, he maintained, can be understood by
a relationship to these situations. In this work Polti’s dramatic situations have shown how
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drama is experienced rather than witnessed in the case studies presented in Chapters 5 and 6,
and expanded upon in Chapter 7.
In his dissertation, Meehan (1915) (known as Brother Leo) extrapolated the history of
dramatic criticism and theory. But the fundamental question for Brother Leo was “What is
the underlying and essential constituent of the dramatic?”(p.11). Meehan’s conclusion was
that conflict, contrast and emotion are each linked to the dramatic, but contrast is the essential
element. For Brunetiere (1914), the dramatic is the conflict between the will of a person and
the “mysterious powers or natural forces” (p.5). For Freytag (1863), the essential nature
of the dramatic is conflict and suspense. The Aristotelian model is contemporary. Mateas
(2000), for example, extends it by modifying the category of character. Iuppa et al. (2004)
use the dramatic story arc, now also called the Hollywood story arc, in a story-based military
training application set in Afghanistan.
As Meehan (1915) observed, people live in their own times, and are influenced by the
distinct paradigms of those times. Thus, understanding the evolution of dramatic experience
and design in communities characterised by emerging technologies and interactive media is
critical for the development and the analysis of that media. Computational story or narrative
generation systems for example cannot distinguish what is dramatic and what is not, and if
we are to understand the dramatic experience in stories or narratives that use technology, then
a deeper examination of interactive dramatic experiences must be made.
Louchart and Aylett (2007), for example, seek a measurable dramatic value to implement
computational story models. Damiano et al. (2005) define a dramatic value for a theory of
drama for computational agency in story generation systems. The view taken in this work
is that the addition of user agency, the ability of the user to affect the direction of a story, is
another element that can be observed in interactive story or narrative experiences.
The goal of this work is to understand the complexity of the dramatic experience as
it is affected by user agency; to understand the design of the environment or media that
delivers the experience; and to understand how user engagement responds to these factors.
To do this, a methodological process that involved observing these factors at a granular or
elemental level was developed. The approach to understanding drama through evaluating
metrics for a dramatic value is described in Chapter 4, where the results of an empirical
study are presented. Understanding user engagement where drama and agency co-exist with
narrative is next discussed.
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1.2.4 Engagement
Having considered three of the fundamental elements, the fourth element engagement, is
discussed next. The view taken in this work is that observing levels of user engagement is
necessary to determine (a) user involvement, (b) the focus of the user’s involvement, and (c)
the type of interaction and narrative pattern in play.
Engagement in interactive narratives is described by Brown and Cairns (2004) as an
initial involvement or interest that precedes engrossment. Engrossment can develop into
an immersive experience. When fully immersed, the real world fades away, and the user
becomes detached to the extent that the interactive experience is all that matters. Murray
(2005) contends that immersion is to some extent an indicator of the power of a narrative,
and this suggests that the level of immersion or engagement in interactive narrative can in
some way measure the interactive experience.
Aristotle (350 BC) describes a type of engagement with drama as a Proper Pleasure.
This, as Hiltunen (2002) writes, was Aristotle’s measure of the success of a drama, and put
simply, why one narrative experience is more engaging than another. Mateas (2000) explains
that engagement is necessary in order for an audience to experience the release of tension
at a tale’s end. If the narrative or interactions are not engaging, then (a) the conclusion or
resolution of the story experience may not make sense, or (b) the purpose or point of the story
or sequence of interactions may not be understood, and (c), if knowledge is represented,
it may be lost. It is for these reasons that engagement has been adopted as an evaluative
fundamental element in this work.
The method used in this study to define an engagement metric and to evaluate a level of
engagement involved several factors. Firstly, a Likert scale with values that ranged from 0 to
3 was chosen as the measure for the evaluative metrics. This was to normalise the value for
all fundamental elements. Low engagement, agency, drama or narrative centrality were rated
at 0 or 1. High values for the elements were rated at 2 or 3. The evaluation process for all
fundamental elements is demonstrated in Chapters 5 and Chapter 6.
The measurement of engagement was made from (a) the observer’s assessment of the
subjects’ engagement, and (b), the subjects’ self-reporting. Cues such as the subjects de-
meaner and body language were observed. Was the subject leaning back into the room or
forward into the virtual world; how was the gaze directed and was it intense or did it appear
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vague? Another factor was the degree and frequency that subjects became distracted and
initiated conversation with the observer. Did this involve the sample interactive environment
or other topics? Finally, the subjects were asked to self-report in a questionnaire immediately
following each scenario. After each scenario, subjects were given a questionnaire that in-
cluded questions that asked them to indicate the most engaging and the least engaging things
about the scenario.
1.2.5 Agency in Narrative
Literary theorists have long argued that the act of reading is far from passive. Murray (1997),
writes that readers construct alternative narratives, adjust the emphasis of the story to suit in-
dividual interests, and assemble the story into the cognitive schemata that make up their own
systems of knowledge and belief. However, the case is made in this thesis that in interactive
narratives the drama, narrative and the engagement of the user are far less stable than they
are understood to be in prevailing narrative theories, and they are profoundly affected by user
agency. Indeed as Aylett and Louchart (2007) observe, once interactivity is introduced, the
conventional analytic narrative position becomes untenable.
Figure 1.2: Traditional story
elements.
Figure 1.3: Four-Factor Framework
view.
Figure 1.2 presents the elements drama D, narrative N and engagement E in a traditional
narrated story structure. The connection between narrative N and drama D is depicted as a
story that results in the engagement of the listeners or audience. The story presents the events
that occur, and engagement E results from the connection between drama D and narrative N.
Figure 1.3 shows the view taken by the Four-Factor Framework where agency A is facilitated
in the story structure. In this study, agency A was indicated to be the primary source of
User engagement. High levels of drama D were indicated as the secondary source of User
engagement. The strong connection between drama D and narrative N shown in Figure 1.2
is weakened. This is because the story can only be partially pre-defined; where there is
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agency, the narrative events unfold in response to Users’ actions within the constraints of the
narrative.
1.2.6 Why Four Factors
The previous subsections introduced the key concepts central to this thesis. This section
explains why four elements: narrative, drama, agency and engagement were chosen as fun-
damental to the methodology developed in this work.
The four elements were candidates because of their potential as standardized metrics to
be developed and deployed in the methodological framework presented. Both narrative and
drama are fundamental for all story telling. However, the addition of agency into the dra-
matic model has had a profound effect on traditional theories of narrative and drama. These
theories can be traced at least as far back as Aristotle (350 BC), and continue as contempo-
rary techniques. The importance of engagement too, was a central theme for Aristotle. His
theory of Proper Pleasure explicated by Hiltunen (2002) explains why engagement with the
narrative or drama is important for the desired or ”proper” response to the story told. As
explained in Section 1.2.4, understanding why one narrative experience is more engaging
than another is crucial for the successful deployment of the dramatic model where agency is
represented.
The advantage of the Four-Factor Framework is that it does not dictate that all four fun-
damental elements must be evaluated in a chosen study. Indeed, an evaluation of engagement
and/or dramatic levels alone may be undertaken. Alternatively, a gender or time-based vari-
able may be added if the enquiry involves these metrics. Four elements are neither too large,
nor too small in number to be useful. Throughout this work each fundamental element is
considered in depth and the metrics demonstrated using the Four-Factor Framework. The
addition of other elements as being fundamental has been considered. For example, a tem-
poral element at this granular level would not yield meaningful data. A causality element is
already subsumed by the centrality of the narrative and the deployment of Interaction Frames.
The four fundamental elements exist at a high enough level of abstraction to facilitate varia-
tion in the scope of an investigation and in the media that may be crossed or traversed.
This section has focused on describing the key terms and concepts that are used in this
thesis. The elements considered fundamental to the Four-Factor Framework methodology
that form the starting premise in this work, have been defined and explained. The research
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questions are discussed next. This is followed by an explanation of the contribution that this
research makes in the areas of interaction design and analysis, and in the area of interactive
narrative. The chapter concludes with a description of how this thesis is organized, and the
chapter summary.
1.3 Research Questions
The premise at the heart of this thesis is that there are four fundamental elements: drama,
agency, narrative and engagement in interactive stories and narratives that can be observed
at a primitive, granular level to elucidate the interactive experience.
Central to this thesis are three research questions. The first question relates to a method-
ology that can elucidate the interactive narrative experience using a granular perspective.
Two sub-questions ask if the granular perspective can facilitate the observation of the four
fundamental elements, and secondly if the fundamental elements can be measured.
These questions relate to increasing our knowledge and understanding of interactive sto-
ries and narratives that use technology, cross media and realities. These technologies have
become increasingly ubiquitous, and span digital, three-dimensional, and physical spaces;
yet there are few tools that facilitate the analysis of how interaction and narrative interlink in
these conditions.
Can the Four-Factor Framework contribute to a deeper understanding of interactive
narrative?
This is the basic research question addressed. Can a methodology such as the Four-
Factor Framework facilitate a deeper understanding of how interaction and narrative
interlink? If there are values that could be assigned to the fundamental elements, then
observing how engaging an interaction is, or why one sequence of interactions is more
engaging than another may be understood. The observation and measurement of the fun-
damental elements may also reveal whether, as Mateas (2000) suggests, a drop in agency
results in a drop in engagement, and whether as Louchart and Aylett (2004) suggest,
agency and narrative are paradoxical. For example, does the elevation of one element
diminish another; is the elevation of an element followed by the elevation of another ele-
ment? If fundamental constructs could be set apart, isolated, and measured, as discussed
in the following two sub-questions, then can principles of difference and common prop-
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erties, as Chung and Figa (2005) suggested, be identified?
How can the fundamental elements in interactive narratives be observed?
For the observation of the fundamental elements, a granular or atomic perspective was
taken. Interactive narratives and stories are characterized by interactions with characters,
avatars and objects. Delving down to the granular or atomic level where the fundamental
elements could be isolated and observed required the design of novel methods. This
process of observation is described in Chapter 6. If observation is possible, the next
question asks if measurements can be made.
How can the fundamental elements in interactive narrative be measured?
This sub-question and the previous sub-question focus on processes and methods for the
Four-Factor Framework methodology to observe and measure the fundamental elements.
Firstly a review of existing work was undertaken to determine if there were existing met-
rics that could be used to assign a value for each of the fundamental elements. However,
no existing methods were found that were suitable for this study. Therefore, the develop-
ment of appropriate methods to define metrics that could return the types of data required
was important. This involved establishing a scale where the values for the elements could
be visualised and contrasted. This is described in Chapters 4 and 5.
This section has presented the primary research question and two sub-questions that have
been investigated in this thesis. The result was a novel methodology that facilitated insight
into the problem of understanding interaction and narrative by using a granular perspective to
observe and measure four fundamental elements drama, agency, narrative and engagement.
It suggests that problems such as the perceived conflict between agency and narrative can be
unravelled, and that observation of drama, agency and narrative configurations may indicate
an optimum configuration for User engagement in interactive narrative media. The next sec-
tion explains the contribution that this research makes in the areas of interactive narrative and
interaction design for the broad spectrum of media that use technology, and where interaction
and narrative are central.
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1.4 Contribution
The previous section introduced the research question that asked if a methodology such as the
Four-Factor Framework can facilitate a deeper understanding of interactive narrative? The
sub-questions asked how can the observation and measurement of interaction and narrative
be facilitated. These questions were motivated by the lack in the domain of knowledge about
how the granular elements that form an interaction are affected and behave in an unfolding
narrative or story.
There are eight substantial contributions this study makes in the area of interaction and
narrative environments. These environments span the broad spectrum of interactive 3D en-
vironments, alternative and augmented reality systems, cross-media and trans-media experi-
ences and entertainment, and virtual reality systems These contributions are discussed next.
• The Methodology: The Four-Factor Framework. The major contribution this thesis
makes lies in the novel methodology that has been developed, the observations that
the methodology has facilitated and gaps in knowledge that have been addressed. This
research demonstrates that the framework developed does contribute to a deeper under-
standing of interactive narrative and directly addresses the primary research question.
• Observation at a granular level. This work presents a perspective of the primitive
elements of interaction and narrative that has not previously been demonstrated. The
primitive elements are taken to be four fundamental elements agency, drama, narra-
tive and engagement. The observation of these elements is at the heart of the study,
and contributes a novel and original view of the relationship between interaction and
narrative.
• The Four-Factor Framework. This is the methodology that was developed to facili-
tate the granular observation of interaction and narrative. This methodology advanced
metrics for the measurement of the fundamental elements and was deployed for the
case studies presented in this work. Furthermore, it can be used in the analysis of any
system where a set of elements can be observed over time.
• The nature of drama as experience in interactive media. The observations made in
this work suggest that drama engages users when it is experienced in interactive media,
but fails when narrated. This was indicated in six case studies, and through the analysis
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of Polti’s (1977) situations, and explains both how and why pre-authored or designed
narrative is so often perceived to fail in interactive narratives.
• Drama Generation System. A system that generates Interaction Frames based on a
level of drama was shown to demonstrate that a dramatic value based on a word or
phrase can be used in computational models. The DramaGen application used words
that were tagged with descriptive variables to return a three-part interaction with a
level of drama selected by a user. This was also used to return dramas with themes
such as edible or cause emotion. Dramas involving character types such as animals,
baddies or heroes could also be chosen. If this can be done in a simple proof-of-concept
model such as DramaGen, then there is potential for this to be developed for interactive
applications where computational narrative reasoning is deployed.
• Uncovering the structure of Polti’s dramatic situations. Polti’s dramatic situations
were expanded to describe dramatic agency and were used as an evaluative tool in the
two studies presented in this work. This revealed Polti’s technique of normalising the
dramatic levels throughout his 36 dramatic situations. This has not previously been
shown.
• Interaction design and analysis. The observations made in this thesis indicate there
are configurations of fundamental elements for optimum user engagement. It was ob-
served that the flow of engagement was strongly linked to the flow of agency, and when
not linked to agency it was shown to link to high levels of drama. This is a potential
breakthrough for the design of computational narratives and goes some way towards
facilitating the heritage of traditional story telling for interactive story systems.
• Unravelling the narrative paradox. The data shown by the Four-Factor Framework
facilitates the visualisation of agency and narrative elements. This showed Interaction
Frames where agency and narrative were in contrast and where they were not. This
is an important contribution that addresses a gap in the domain of knowledge, and
suggests some degree of resolution of this perceived problem.
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1.5 Thesis Structure
This section provides a guide to the organisation of this thesis and a short summary of each
chapter.
Chapter 1 introduced the research background and explained the key concepts used in this
work. The research questions are presented and explained, and the contribution this
research makes in the areas of interactive narrative and interaction design set out.
Chapter 2 reviews the literature relating to the elements of interaction and how they are
viewed in this thesis. The structure of an interaction and its elements are described. The
relationship between agency and interaction is discussed and the inclusion of agency as
a fundamental element explained.
Chapter 3 reviews literature that introduces and defines the fundamental concepts central
to understanding narrative, dynamic narrative and interactive narrative. It discusses the
constructs of narrative centrality and dramatic experience in interactive narrative, and
engagement as an evaluative concept.
Chapter 4 presents the Dramatic Value study. It describes drama as a fundamental element of
interactive narrative and discusses the methods used to develop the dramatic value survey
and the results that were returned. It expands upon drama as a fundamental element of
the Four-Factor Framework.
Chapter 5 describes the approach to developing the Four-Factor Framework and the sequence
of processes used in its design. The field study is introduced and the six case studies
explained.
Chapter 6 describes the practical application of the Four-Factor Framework. It discusses the
six cases and presents the data that were collected.
In Chapter 7, the dramatic situations defined by Georges Polti (1977) observed in the case
studies are presented.
Chapter 8 presents Polti’s (1977) dramatic situations with annotations.
Chapter 9 concludes the presentation of this research. The achievements of the research and
its contribution are set forth, and the future directions of new research that results from
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this study are identified.
Appendix A contains the data from the Dramatic Value survey presented in Chapter 4.
Appendix B contains the Interaction Frames observed in the Deliver the Amulet case study
Appendix C contains the data from the Oblivion study.
Appendix D contains the observation material and questionnaires from the Oblivion (Bethesda
Softworks, 2006) survey.
Chapter 2
The Form of Interaction
This chapter discusses interaction and the fundamental elements of interaction that form the
premise upon which this research is based. It establishes a framework of interaction for
media where stories are presented, where stories are generated, and where interaction forms
the basis of a narrative experience. It is motivated by the potential of interactive media
to facilitate compelling and engaging experiences that have become increasingly pervasive
in the world around us. There are however, no standards for the evaluation of interactive
experiences, and no agreed metrics to guide evaluative processes.
The focus of this chapter is interaction. It explains how interaction has been described in
the literature and how it is defined and used in this work. This is followed by a discussion of
interaction types that are central to the framework presented. Finally, this chapter describes
how interaction is defined and structured for the Four-Factor Framework. The next section
reviews definitions of interaction, and applications of interactive systems.
2.1 Defining Interaction
A broad, all-encompassing definition of interaction is not simple and, as Jensen (2001) has
pointed out, the meaning depends on the context in which it is used. In the introductory
chapter, a conceptual separation of interaction and agency was established, and definitions
were presented. Although both concepts refer to user interactive experiences in various nar-
rative media, differences in function, role and perspective should be clarified. Mallon (2008)
observes a divide between agency and interaction, and notes that they are often confused and
even used interchangeably. Murray’s (1997) definition of agency is well known: ‘the satis-
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fying power to take meaningful action and see the results of our decisions and choices’ (p.
126). There should be some observable effect or response to an action of the user that, at
the very least, acknowledges that the action occurred. Indeed, it is agency (user action and
response), that was shown to engage users in this study.
Interactivity defined by Jensen (2008) is the potential of the media to facilitate user in-
fluence on the content or form of the mediated communication. Wolf (2006) describes in-
teraction as a tool that allows a user to reach through into the narrative environment with
agency to affect and manipulate things instead of just viewing them. In the sample Obliv-
ion computer game (Bethesda Softworks, 2006), users interact with an avatar to affect and
manipulate things. This concept extends across other forms of interactive media. In virtual
realities for example, users interact with equipment such as glasses and haptic suits. Lepecq
et al. (2007) describe a virtual cave in development where agency is facilitated by a user
choosing which rooms to visit and with what activities to engage while wearing haptic suits
and headsets. Teh, Lee and Cheok advance (2006) a system of interaction to connect humans
and their pets via a haptic coat and gloves. Humans interact by sending signals when patting
a haptically suited doll that represents the pet. The real pet wears a special jacket that repro-
duces the sensations of the simulated contact. Agency is facilitated by how the human pats
the simulation.
2.1.1 Narrative as a Sequence of Interactions
The focus of this chapter is to elucidate the concept of an interaction as it has been viewed
in the literature, and to explain how interaction is deployed as a key construct for the Four-
Factor Framework. A single unit that marks the progress of a plot has previously been
demonstrated in computational models for story telling and for the generation of narratives.
A story segment or beat was discussed by Damiano et al. (2005) who called it a “minimal
unit of a plot” and a unit of drama. Mateas and Stern (2002) described the story beat as
the smallest dramatic unit comprising an action/reaction pair (an interaction and a response).
This study advances an even more granular perspective. In this work the four fundamen-
tal elements (agency, drama, narrative and engagement) are taken to represent the highest
level of abstraction in stories or narratives where agency is facilitated. Interaction Frames
(described in the introductory chapter) are represented at the next level. The fundamental
elements and Interaction Frames are the atomic units that facilitate the granular perspective
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that is described and demonstrated in this research.
This study defines and uses a single Interaction Frame to describe an act of an agent that
modifies or influences an object entity. An Interaction Frame is a tripartite agent, interaction,
object structure that represents the single interaction. A sequence of Interaction Frames are
viewed as a sequence of agent, interaction and object structures. An agent is the force of the
interaction. In the Interaction Frame James robs corpse, it is the will of James that causes the
corpse to be robbed. The interaction rob is the act of the agent James, and the object corpse
is the immediate entity affected by the interaction of the Interaction Frame.
The focus in this work is not the structure of a single interaction alone; it is also the
types of interactions that (a) engage a user and those that do not, and (b) relate to a particular
medium, device or form of reality. This is because the analytical methodology advanced in
this thesis has application across the broad spectrum of interactive media. Mixed-reality en-
vironments such as those described by Coutrix and Nigay (2006), are interaction paradigms
where physical and digital environments should seamlessly link and form a single narra-
tive. Mixed-reality environments can be facilitated via mobile phone as in Oblivion Online
(Bethesda Softworks, 2007), extend across internet domains and propagate into personal and
public devices as well as physical and digital spaces as Eriksson, Hansen, and Lykke-Olesen
(2007) explain. Cheung (2004) for example, details the application of SMS messaging to
facilitate classroom experiments in economics teaching. Games or experiences such as I like
Frank (Blast Theory, 2004) are played on the streets using 3G phones and laptops.
The observation and measurement of the four fundamental elements across interactive
systems can explain these systems at higher levels of abstraction than previously demon-
strated. This more granular or atomic process explains how users engage, the types of interac-
tions with which they become involved, and how a story or narrative that crosses boundaries
can be understood, evaluated and analysed.
The focus of this section has been to comparatively describe and define interaction as it is
understood in the literature and as it is viewed in this work. The next section describes types
of interactions and their functions in the sample Oblivion (2006) environment.
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2.2 Interaction Types
In the previous section interaction and story or narrative segments were discussed. The ubiq-
uity of interactive devices and the approach taken to define interaction as an agent/object
entity were explained. The focus of this section is on the types of interactions observed in
this study.
The definition of interaction in this thesis fulfils two functions. Firstly, as the instrument
that takes a user into the narrative environment with agency, to affect and manipulate things.
Secondly, as a structuring principle that describes events. The function of interaction as a tool
to facilitate agency was described by Wolf (2006) in the introductory section. The function of
interaction as a structuring principle was also introduced in the previous section. The struc-
ture of interaction is central to the Four-Factor Framework developed in this work. It refers
to the sequence of cohering moments experienced by the user in a way that facilitates the
observation of the fundamental elements, and explicates the types of interaction that link to
these elements. For example, in the Oblivion (Bethesda Softworks, 2006) study, User-Avatar
interactions such as Mark dresses avatar or Christopher inspects inventory were observed
to be highly engaging regardless of scenario type or subject. Understanding the connection
and links between interaction types and elements forms the basis of the methodology that is
described and demonstrated in later chapters. A description of the interaction types used in
this work are next discussed.
Two constructs that support the analysis of a single interaction are passivity and activity.
If an interaction is considered to be passive, then it is more likely to be something that
happens to the user. An active interaction is more likely to be something that the user does
to someone or something else. Being attacked by a character in a computer game is a passive
interaction because it is something that happens to the avatar and affects the user . However,
it is typically followed by an active response when the user directs the avatar to fight back.
This stimulates agency and consequently engagement.
There are eight interaction types illustrated in Table 2.1. The eight interaction types
were defined from the analysis of the sample Oblivion environment. These are: (a) User-
System interactions, (b) User-Environment interactions, (c) User-Avatar interactions, (d)
User-Character interactions, (e) User-User interactions, (f) User-Observer interactions, (g)
Character-Character interactions, and (h) Character-Environment interactions.
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Table 2.1: Interaction Types
User-System interactions have two perspectives, Firstly, they act as the liaison between the
user and the application such as a virtual reality system or the Oblivion game. These are
exemplified by actions such as user loads game, user sets up keyboard or user adjusts
video settings. The second User-System interaction type refers to those that are not
designed into the narrative, but occur for example when a user has some knowledge
of the game engine system and is able to type commands directly into the system. A
user with this knowledge can exercise a profound effect upon the direction of the story
or narrative via the game console. A user with system knowledge may kill off the key
characters, or simply increase the amount of gold they possess. Other motivations are
to avoid a specific interaction (such as killing animals), to creatively modify the game
(called modding), or for mischievous purposes.
User-Environment interactions describe those interactions between the user and the envi-
ronment. These could for example be Nathan jumps off rock or Antony searches barrels.
These are somewhat engaging in the active sense that has been defined because even
though they are pre-designed interactions the user can choose whether or not to execute
them. On the other hand, if the user must hike across the wilds to continue the game,
it is passive because, in the sample environment, the user had no other options. Op-
portunities for strong, active, user-environment interactions would involve some form of
user-generated content such as user adds landscape or user destroys village.
There are two perspectives for User-Avatar interactions. Firstly, these are the tools that fa-
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cilitate a user’s embodied presence within a virtual environment thereby enabling the
user to interact. The avatar is described by Delmas, Champagnat and Augeraud (2007)
as a tool of the interaction. These are for example, when a user interacts with his or her
weapons, clothing or health assets. The other perspective for User-Avatar interaction is
the nexus of emotional connection that is described in detail by Klevjer (2007), between
the user and the avatar. This was demonstrated by the subjects’ high levels of engage-
ment when creating the avatar. For example in the Oblivion study described in Chapters
5 to 9, all subjects were highly engaged and focused when interacting with their avatar’s
inventory of weapons, clothes and potions. Indeed, in the two sample scenarios where
User-Avatar interactions were observed, they were shown to be substantially more en-
gaging than any other interaction type. The choice of clothing and skill attributes are
supplied by the design. However, aspects such as the facial appearance, race and class
of the avatar were shown to strongly engage the subjects’ focus in the study presented in
Chapter 5 and Chapter 6. If a subject was not comfortable with their avatar, he or she did
not completely engage with the narrative experience.
User-Character interactions are between the user/avatar and other characters; James killed
by ruffians (passive) or Nathan attempts bribery (active) fall into this category. These
interactions types were shown by the Four-Factor Framework methodology to be sub-
stantially less engaging than User-Avatar interactions, but more engaging than other in-
teractions.
User-User interactions are those that occur between users in a multi-user environment. In a
3D narrative game environment, users embodied by avatars interact with each other in a
virtual environment. These interactions are not discussed further, because they are not
demonstrated in the sample environment studied and they are beyond the scope of this
work.
User-Observer interactions are those between the user who experiences the interactive nar-
rative, and one or more real world observers. A group of friends, for example, may
watch the unfolding drama as a user navigates through the narrative environment. An
experienced observer may warn the user of an ambush, or show the user a shortcut to the
treasure. In the field study described in Chapters 5 and 6, the observer’s role was also
participatory. Users made comments about the game, or chatted to the observer. The
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experience of the sample scenarios was shared between the subject and the observer.
This section has discussed the types of interactions that have been defined for the analysis
undertaken in this research. The next section elaborates upon how an interaction as a structure
is viewed as a three-part entity that encapsulates four fundamental elements.
2.3 Interaction Frames
The previous section discussed the types of interactions that have been defined in this work.
This section discusses how Interaction Frames were developed for the Four-Factor Frame-
work. Interaction frames are advanced as the conceptual descriptors of distinct events ob-
served in an interactive narrative. They describe the essence of each event that are the
parts of a scenario. Defining Interaction Frames requires both verb (interaction) and noun
(agent/object) thinking. Further, an Interaction Frame, encapsulates the fundamental ele-
ments (agency (A), drama (D), narrative (N) and engagement (E)).
An interaction can be the simple raising of an arm or taking a step forward that Elam
(2006) calls a basic interaction. This type of interaction was rarely included in this anal-
ysis because they were not significant and usually did not advance the analysis. Defining
an Interaction Frame involves selecting the verb that best describes its essence, and where
appropriate the nuance of the interaction. Fight for example, is a compound interaction.
Compound interactions are more complex than basic interactions because they typically in-
volve subsets of basic interactions. The compound interaction Fight may also involve the
basic interactions such as raise arm or step forward. Interaction Frames define the essence
or snapshot of a single event. However, if an Interaction Frame is too granular, it is likely to
lack significance. If it is not granular enough, it unlikely to describe the event succinctly.
This is a structured perspective motivated by the lack of analytic or evaluative methods
for the development and evaluation of computational narratives. We do not yet understand
the flow of the fundamental elements (agency, drama, narrative and engagement) at the gran-
ular level. By seeking a deeper understanding of interaction in dynamic media such as 3D
environments and mixed realities, the development of techniques to present interactive stories
that support the tradition of enchantment and mystery of stories can be facilitated.
The Four-Factor Framework is the methodological tool that has been developed for the
analysis of existing interactive environments. It facilitates the representation of the funda-
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mental elements and of interactions within the agent/interaction/object (AIO) structure.
Figure 2.1: An Interaction Frame.
Figure 2.1 shows the AIO form or interaction, Wolves attack James. The D, E, A and N
boxes represent the fundamental elements. From the discussion of interaction types in the
previous section, we know that this is a passive User-Character interaction; something that
is done to the protagonist James. The analyses in later chapters indicate that Figure 2.1 is
reasonably engaging because (a) User-Character interactions were observed to be somewhat
engaging, and (b) high levels of drama are engaging since they are linked to conflict and
emotion (Polti, 1977). The view taken in this work is that an inherent level of drama exists
in a single interaction. In the drama study presented in Chapter 4, results suggested that an
attack interaction is somewhat dramatic. The threat to life by the attacking wolves augments
the dramatic dimension, resulting in a high level of drama for the interaction. The centrality
of the narrative is also strong. since the attack is designed into the interactive experience. The
Four-Factor Framework analysis suggests that an active interaction such as James attacks
wolves would increase agency and consequently engagement. However ebbs and flows (or
contrasting drama) are known to be more engaging than a constant level that rarely changes.
A linguistic approach to defining the form of interactions as verbs has already been in-
troduced by Crawford (2005) who defined sets of verbs as actions that the characters in a
3D game for example can execute. Kassel (1999) explained that verbs are actions that do
something to someone and are emphasised in theatre and drama teaching. More recently,
Tomaszewski and Binsted (2008) also deployed Crawford’s verb based approach for the de-
velopment of an interactive drama system because, as they write, it is known to be a high-
agency approach to interactive drama. Schank and Tesler (1969) developed a computational
linguistic approach called Conceptual Dependency Theory. For Schank and Tesler, verbs
were used to correspond syntactically to action.
The interpretation of a single verb for an interaction can be quite subjective. Similar
events could conceivably be labelled with different verbs. Ideally, a semantic resource for
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interaction should be found that relates interactions to others in agreed ways to constrain
subjectivity and introduce a degree of standardization. Although work towards game ontolo-
gies, such as Zagal and Mateas’ Game Ontology Project (2007) exist, an ontology suitable
for describing the fundamental elements that are at the nexus of interaction and story sys-
tems was not found. Thus, the linguistic framework, the Berkeley FrameNet Project (2008),
was chosen as the semantic resource for standardized interaction descriptors for this study.
FrameNet is an online lexical resource based on frame semantics. Its aim is to document the
range of semantic and syntactic combinatory possibilities of English words in each of their
senses. The major product of the project is a database of lexical units (a word and its mean-
ing) and semantic frames. Currently the English FrameNet project lists over 950 frames. For
example, in the Motion frame, an entity (Theme) starts out in one place (Source) and ends
up in some other place (Goal), having covered some space between the two (Path). Alterna-
tively, the Area or Direction in which the Theme moves, or the Distance of the movement
may be mentioned.
FrameNet represents a great deal about an interaction. Verbs, nouns and their variations
can be used to describe an Agent and an interaction with added fields that further explain its
usage. For example, the interactions James robs corpse or Bee explores ruins are comprised
of a verb and a noun, enacted by the agent James or Bee. In a FrameNet Rob interaction
for example, the core elements are perpetrator, victim, and source. Peripheral to the core
elements, are manner and purpose; an extra-thematic element is frequency. A peripheral
frame element specifies factors such as time, place and manner. An extra-thematic frame
element introduces external information.
Defining labels for interactions from a common library or a semantic resource is advanta-
geous because it permits a standard vocabulary for comparisons of analyses across different
target user groups, and interactive environments. A standard semantic resource for inter-
actions also permits technologies or story systems that respond dynamically to interactions
in real time, to be developed in standard ways for interoperability and extensibility. The
scope of the study at this stage of development, is to develop and test the methodology to
facilitate initial observations and measurement of the fundamental elements in a sequence of
interactive scenarios.
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There is often a degree of subjectivity for each verb selection. Therefore a taxonomic or
semantic resource such as FrameNet (2008) is useful. In Table 2.2 structures for the sample
interaction Nathan robs corpse are compared.
Table 2.2: Interaction examples.
In row one Schank and Tesler’s (1969) conceptual dependency theory is illustrated.
Nathan is the governing concept that executes the action. Robs denotes the governing ac-
tion dependent on the concept (Nathan). Corpse, is considered to be objectively dependent
on the interaction rob, and a two way dependency between actor and action is emphasised.
This means that for Schank and Tesler, the governing action (robs) and the governing actor
(Nathan) are the core elements.
FrameNet’s core elements for rob, perpetrator, victim and source are shown in row two.
Row three shows the structure used for the Four-Factor Framework; agent, interaction, and
object. Agent is the stimulus of the interaction, the interaction is the verb that describes the
action, and the object is the entity or entities affected by the interaction. These structures
define the core elements of an interaction in a way that facilitates the granular or atomic per-
spective used by the Four-Factor Framework. They do not however inspire representations
of drama in an intuitive way.
2.3.1 Interaction and Drama
The 36 dramatic situations advanced by Polti (1977), do capture the drama of a situation
by suggesting variations to the theme with key elements, dramatic personae and sub-classes.
Polti understood drama to invariably involve one or more of 36 dramatic situations. All
stories and narratives, he maintained, can be understood by a relationship to these situations.
The Abduct situation for example involves the agency of an abductor, and the affected
entity, the abducted. The variations on the theme cited by Polti include for example, Helen of
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Troy’s abduction (Hyginus, 1872). Polti points out that the “victim”, like Helen, may indeed
be a willing accomplice. FrameNet however limits the scope of an abduction to involve an
“unwilling” victim only. In this work the dramatic situations of Polti have been examined
and expanded to include agency. In Chapter 7, the dramatic situations observed in this study
are discussed, and Chapter 8 presents the 36 situations with annotations that explicate how
they may be understood for interactive drama.
Both FrameNet (2008) and Polti (1977) are important in this work. FrameNet suggests
that at the very least, a generic robbery or abduction Interaction Frame should have perpe-
trator agent and victim object. Polti supplies variations on the Robbery theme that could
conceivably include Abduction, Adultery, or Recovery of a lost one. FrameNet contributes to
the methodology advanced by facilitating the description of single, granular interactions, that
are the data used by the Four-Factor Framework. Polti’s work contributes to the evaluation
of the drama element for a single interaction, or group of interactions.
This section has described the formalisation of interactions called Interaction Frames that
are comprised of three basic units: the agent, the interaction, and the affected entities. Inter-
action Frames are the granular data elements used by the Four-Factor Framework. Semantic
resources were surveyed that (a) present a simple interaction structure as a data unit, com-
bined with (b), strong dramatic analysis that reinforce the story or narrative aspects of the
data analysed. The chapter is summarised in the next section.
2.4 Summary
The previous section explained how Interaction Frames are used in this work. They are the
units of data deployed by the Four-Factor Framework to facilitate a granular view of a single
interaction or a sequence of interactions. A review of definitions for interaction and inter-
action structures were presented in this chapter. This chapter explained how an interaction
is defined in this work in a way that facilitates the observation of the atomic or primitive
fundamental elements in each Interaction Frame. The structure of an interaction as an entity
with three parts that contains four fundamental elements was illustrated. The contribution of
linguistic and dramatic resources such as FrameNet (Berkeley FrameNet Project, 2008), and
Polti’s (1977) dramatic situations were examined in relation to the Four-Factor Framework.
The next chapter reviews the narrative elements of interactive systems.
Chapter 3
Fundamental Narrative Elements
The previous chapter discussed interaction and how it is viewed in this work. It described
the fundamental role of agency in environments where narrative is central, and how the fun-
damental granular elements in interaction and narrative are defined for the methodology pre-
sented in this work.
The purpose of this chapter is to review the contributions already made by theorists and
practitioners in the domains of dynamically interactive narrative, such as three-dimensional
games, and narrative forms in interactive media. The goal is to explicate the key interactive
narrative elements that are fundamental, observable and measurable. If we are to understand
how interaction and narrative interlink, deeper insight must be facilitated. The Four-Factor
Framework has already been introduced as a methodology that defines four fundamental
elements of interactive narrative; these are agency, drama, narrative and engagement. This
was the starting premise of this research.
Narrative has assumed a central role in the lives of human beings through oral, written
and visual story-telling media for many thousands of years. It is intimately connected with
the expression of the human condition. Stories about our experiences and the experiences of
others are the fundamental constructs of human memory, knowledge, and social communi-
cation. The human brain, according to Murrray (1997), is adroit at tuning into stories with
immersive intensity.
Schank and Abelson (1995) observe that understanding the world is extraordinarily com-
plex, but story telling weaves complex experiences into a coalescent whole. Presenting rea-
soning, conveying knowledge, abstract concepts and tacit knowledge as stories, facilitates
the understanding or absorption of them because it connects with human understanding at
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the narrative or story level. Gordon and Ganesan (2005) observe that much of the sharing of
knowledge in organisations and communities for example, is disclosed only in the telling of
stories. Our knowledge of the world, Schank (1990) points out, is more or less equivalent
to the set of experiences that humans have, and our communication is limited by the num-
ber of stories we know to tell. In other words, “all we have are experiences, but all we can
effectively tell others are stories” (p. 12).
The next section reviews the defining characteristics of narrative forms with the aim of
explicating how the narrative element was selected for the Four-Factor Framework, and how
narrative centrality represents a metric that can be observed.
3.1 Narrative Constructs
In this section the fundamental narrative constructs that are central to this work are reviewed.
The section commences with the Aristotelian perspective, and discusses the structures pre-
sented by Polti (1977), Propp (1968) and Campbell (1993). Dynamic narratives are defined
and dramatic models are explained.
Narrative is generally understood to be a sequence of events in time usually involving a
story comprising a plot, events, drama, and characters. Aristotle (350 BC), described narra-
tive as having an underlying organizing pattern, structure or conceptual framework. Propp
(1968) considered narrative as a formula containing 31 narratemes1 that can be configured
one way or another to create a plausible story plot. Polti (1977) considered narrative to be
comprised of one or more of 36 dramatic situations or units. Campbell (1993) advanced a set
of 12 story units considered so universal, they are called the monomyth. Schank and Abel-
son, (1977) call these structures scripts. These are a kind of template by which we understand
people, places, events, motivations, and by which we respond to them.
Louchart and Aylett (2005) describe narrative as a process where a story is created, with
characters who interact in an environment where things happen. There may be differences in
the way spectators interpret the narrative, but the sequence of events, and characters do not
alter. Throughout human history and under all circumstances, as Campbell (1993) observed,
myths and stories have flourished. Interactive stories and dynamic narratives facilitate user
agency. This, Murray (1997) explains, is the ability of a user to act in a way that has an
1A narrateme is a narrative unit. This is discussed in Section 3.1.2.
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immediate and perceivable effect, and this, as described in Chapter 1, alters the narrative
structure.
In traditional narrative forms where the narrative is static in that the characters and se-
quences of events do not change, engagement is seen to derive from the dramatic structure
and the story. In this thesis, the methodological framework demonstrated showed how the
addition of agency weakened the traditional link between drama and narrative as the source
of engagement. Where interactivity is facilitated, engagement was observed to derive from
agency significantly more than the drama or the narrative. This does not mean that drama and
narrative no longer engage users or are entirely isolated elements, but that a deeper knowl-
edge is required to understand the interlinkage between the four fundamental elements, as it
is facilitated by the Four-Factor Framework developed in this work for example. In the sam-
ple narratives analysed in Chapters 6 and 7, the framework shows engagement connecting to
agency more than any other element, and to narrative less than any other element. However
the influence of narrative is shown to be stronger than all other elements.
Both dynamic and static narrative theories and perspectives are discussed in this chapter,
and the analytic methodology presented has application to the broad spectrum of interactive
narrative media and content. Its application is, as Dena (2007) describes, polymorphic. This
refers to narrative that unfolds through more than one medium, and is also called mixed
reality. Cheok et al. (2006) describe mixed reality as facilitating more intuitive interaction
across the real and the physical world. This perspective emphasises the need to understand
interaction across the expanse of technologies and realities.
The core research questions asked in this thesis, however, relate to the fundamental, dy-
namic and measurable constructs in interactive narrative. Can they be defined? Can they be
observed? Are they static? Are they dynamic? Can they be measured?
The term dynamic narrative is used in this work to describe interactive narrative where
more than one system is used, such as Oblivion (Bethesda Softworks, 2006) played via in-
ternet and mobile phone (Bethesda Softworks, 2007); where more than one reality is present
(Cheok et al., 2006); where authorship is dynamic (Aylett et al., 2008), or is shared and is not
a singular linear experience (Gordon, 2004). In a dynamic narrative, the plot or game design
for example, can provide the back story to an interactive narrative. A user makes decisions
that affect the direction of the story, and the system responds to the actions of the user. Story
goals too, as Barber and Kudenko (2007) explain, can change fundamentally, or the charac-
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ters that a user encounters may change each time the scenarios play out. The effect of this, is
that the narrative is sometimes central to the user experience, and other times the experience
is driven by the agency of the user.
With technology, interactive narratives yield hundreds of hours of entertainment. The
events of the narrative can be in the mind, or in another reality; but is, according to theorists
such as Aristotle (350 BC), Polti (1977), Propp (1968) and Campbell (1993), characterized
by a structure or series of events that form a plot. What differs in interactive 3D narratives is
that the stories develop as the user interacts with the virtual environment, and with the system
itself. The plot, the drama and indeed the narrative are not entirely controlled by an author
presenting a linear story sequence to an audience or reader. The narrative grows through the
influence of user and system. Narrative or plot parts are added or changed, and importantly,
the experience of the drama and story (the participatory narrative) alters in response to the
level of agency. Put simply, a dynamic narrative evolves.
In this section, static and dynamic narratives were described. Next, Aristotle’s perception
of engagement is discussed.
3.1.1 Proper Pleasure
The Aristotelian plot, according to Hiltunen (2002), should have an “intense threat of catas-
trophe or suffering” (p. 15), that at the last moment is prevented or averted by another
element from a good plot. It should, Hiltunen writes, demonstrate an emotional pattern of
identification, suspense, sudden release from suspense. Drama, according to Freytag (1863),
should commence at a low level, rise to a peak somewhere around the middle of the story,
then return to a low level at its end. However, emotion and related phenomena, are as Murray
(2005) writes, “the folk wisdom test for strong narrative involvement” (p. 83), but difficult to
achieve in interactive narrative.
Aristotle (350 BC) developed formal principles that facilitate understanding and structur-
ing narrative, drama and plot. These principles, called the Proper Pleasure, divide tragedy
into three parts; beginning, middle and end. They identify plot elements such as reversal of
fortune, unexpected revelations, catastrophe, fear, pity and catharsis. They have been inter-
preted by numerous theorists such as Mateas (2000), Barros and Musse (2005) and Hiltunen
(2002), who apply these principles in relation to the design and theory of interactive narra-
tives.
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These principles are constructs that Hiltunen (2002) posits, function as an evaluative
tool to determine the extent to which a story or scenario fulfils the specific characteristics
that result in catharsis; or put simply, why one narrative experience is more engaging than
another. This view is supported by Mateas (2000), who describes engagement as implicit in
the Aristotelian dramatic model, since a cathartic experience can only follow involvement
or connection with the concerns already experienced. As already stated, the view taken in
this work is that engagement or catharsis is a core concept crucial to evaluating interactive
narrative.
There are difficulties in recording a user’s level of engagement in interactive narratives
since there is no agreed approach to doing so, however the process is not without precedent.
Calleja (2007a) qualitatively examined involvement in some depth, defining levels of macro
and micro user involvement. The macro phase links to motivation that sustains engagement
through an interactive narrative game. The micro phase is the momentary, fleeting aspect
of engagement. Mallon and Webb (2000) designed a qualitative analysis using a set of nar-
rative quest computer games. A group of reasonably experienced computer game players
were recruited and the evaluation used an audio-taped interview session of the participants’
responses to open-ended interview questions that are presented in Appendix D.
The analysis developed in this research uses a deeper and more granular approach. Obser-
vations of the four factors; engagement, agency, drama and the centrality of the designed nar-
rative, were made with six subjects who were also interviewed during the playing of a single
interactive, narrative, quest computer game Oblivion (2006). Engagement was determined
by a combination of participatory observation and subjects’ responses to the questionnaires
for three distinct scenarios. The scenarios included a strong narrative experience with lim-
ited user agency called the Imperial Prison scenario, a quest scenario called the Deliver the
Amulet scenario where user agency was strong. A further scenario experience called Create
Avatar was observed. This was an interactive session between the user and the avatar. These
observations were supported by a detailed analysis of the participant’s engagement immedi-
ately following the observations. A key element of the analytic methodology described in
this thesis, is the event or interaction driven perspective that acknowledges the importance of
the user or participatory experience. Should a participant’s mobile or cell phone ring during
the session for example, then this becomes part of the user’s interactive experience and is
included in the observation and analysis. The Oblivion study is presented in Chapters 5, 6
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and 7.
A description of the six Aristotelian dramatic elements follow. Laurel’s (1993) analysis
of the six elements and interactive narrative is, as she claims, an elegant and disciplined
way of thinking about interaction and drama. For this reason, they have been adapted to
supplement the following discussion of the six Aristotelian elements.
• Plot. Aristotle (Aristotle, 350 BC) favours plot above any other factor in his explication
of drama. For Aristotle, plot is the action; it is the things that happen, and the order of
events that are important rather than what they mean. In other words, the combination
of incidents make the story. Interactive narrative, however, unfolds in response to user
and designed agency. The view taken in this work is that plot should be, as Szilas and
Rety (2004) write, minimal. Where some plot structure exists, the key events necessary
for the narrative experience are less likely to be missed. Further, in the case studies
described in Chapter 6, it was found that participants felt goals and some narrative
context are important to loosely structure the experience without detracting from the
freedom of interactivity. Szilas and Rety also observe that rich dramatic situations
emerge through a user’s intervention in a minimally authored narrative. A point of
interest made by Laurel (1993) is that interactivity facilitates variation in plot since
participants make alternative choices in each interactive session.
In this study, plot was not selected as a fundamental element because the main story
route through the plot structure in interactive narratives such as Oblivion (2006), typ-
ically takes days or weeks to finish, and very often remains incomplete. Shorter and
contrasting scenarios were selected based on the levels of perceived agency, and type
of interaction so that the more immediate experience of an Interaction Frame could be
assessed. A researcher could indeed add plot as a fundamental element to be observed
and measured using the methodology presented in this work. However, the fundamen-
tal element of narrative was evaluated in this study by considering its centrality at the
given “plot points” or frames.
• Character. For Aristotle, characters are secondary to plot. Indeed as Yearwood,
Stranieri and Avery (2006) write, characters are determined by the plot and the plot is
the formal cause of the characters. In computational interactive narrative, believability
and behaviour of characters is at issue. Laurel (1993) asserts that the difference from
3.1. Narrative Constructs 37
the Aristotelian position is the agency of user and synthetic characters. Aylett et al.
(2008) attempt to address the perceived “conflict between the requirements of designed
plot and user interactive freedom” by advancing a process in which plot develops and
narrative unfolds from the interaction between users and synthetic characters.
Apart from the User-Avatar, the characters and dramatic personae in the sample envi-
ronment were not a focus in this study. They were addressed however, in Interaction
Frames that illustrated the subjects’ response to characters. What was indicated to be at
issue in the observations made using the Four-Factor Framework, was the believability
of the characters. This did not however prevent subjects from interacting or trying to
engage. Indeed, the narrative experience is likely to have completely failed if there had
been no characters.
• Thought. “The thought processes of the characters are determined by their nature”
(p. 100) write Yearwood et al. (2006). This, Laurel (1993) states, leads to cognition,
emotion and reason. In interactive narratives, she asserts, the processes draw from
both user and system. What was significant in the Oblivion (2006) case studies that are
presented in later chapters, was that the subjects were quick to point out implausible
and unlikely characterisations. When a character failed, the subject immediately com-
mented. This is a failure of the suspension of disbelief discussed by Mateas (2000) and
by Reidl and Young (2005).
• Diction. The plausible expression of a character’s thoughts in words. is determined by
articulated thought. Laurel (1993) writes that in interactive narratives, these extend to
the semiotic arrangement of, for example, all verbal, visual and auditory phenomena.
This is demonstrated in environments where users create their own avatars. Users
select facial features, class, race and more. The selections are presented with images
and explanations that support the story and describe the type of world involved. This
was shown to be a very engaging way to introduce parts of the back-story. Furthermore
it appeared to be in stark contrast to the cut-scenes that almost invariably indicated a
failure to engage the subjects.
• Melody / Song. Aristotle describes this as both a mere embellishment and the great-
est of the pleasurable accessories. Mateas (2000) seems to collapse thought, diction,
melody and spectacle into a construct he calls “pattern”. However, the design of sound-
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scapes, incidentals and themes for cinema, theatre, games and advertising demonstrate
the pleasure and power of auditory perception.
• Spectacle. Aristotle describes this as stage design rather than art, and calls it the least
artistic of all the parts. Spectacle is everything that is seen, heard and experienced,
and has an immediate effect upon an audience or interactor. Indeed, even in interactive
narratives where plot is often weak or obscure, it is the spectacle of the graphics, the
sophistication of the auditory experience, and the facilitation of agency in the environ-
ment that can foster the engagement of users.
The view taken in this work is that in interactive narratives, the drama, the narrative and
the engagement of the user are far less stable than they are understood to be in narrative
theories of text, and they are profoundly affected by user agency. What is demonstrated
in this thesis is that the fundamental elements of interaction and narrative can be observed,
measured and evaluated because they are dynamic. This claim is potentially an important
contribution to the body of existing knowledge of how narrative and interaction interlink.
The results presented in the following chapters indicate that the data collected using the Four-
Factor Framework does indeed go some way to explain the narrative paradox perceived by
Louchart and Aylett (2004), and the ‘difficult - if not impossible - problem’ (p. 5), identified
by Szilas et al. (2007).
Considering the elements and principles elucidated in Aristotle’s Poetics, there are two
that are fundamental and go some way towards addressing the first research question that
asks What are the fundamental constructs central to interactive narrative? The first con-
struct is the narrative sequence, the series of events, the story space where the action occurs
and the plot unfolds. This construct is primary because the existence of any other construct
depends on some form of narrative space or architecture. The second Aristotelian funda-
mental construct useful to this work, is catharsis. Catharsis, or the release of suspense or
tension, presupposes engagement because it cannot be experienced unless, as Mateas (2000)
observes, the user has been engaged or has established an investment in the concerns of the
narrative.
In this section, the six elements of narrative, advanced by Aristotle were discussed. Al-
though contentious ‘in the face of interactivity (Louchart & Aylett, 2005) (p. 148), the six
underpin narrative theory as it is still understood. Further, these Aristotelian principles sup-
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port the selection of narrative and engagement as two of the four fundamental elements
defined in the Four-Factor Framework. The narratemes of Vladimir Propp (1968) are next
considered.
3.1.2 Propp’s Narratemes
The concept of primacy of action over characters was developed further by Propp (1968).
The things characters can do are defined independently of the dramatis personae who fulfil
them, and components of one tale can, without alteration, be transferred to another. From his
analysis of many hundreds of Russian fairy tales, Propp concludes that there are a fixed num-
ber of possible functions or plot events. For example, Propp’s function 25 is an interdiction
addressed to the hero that occurs in the early phase of a story, and function 41c could be the
villain overhearing information about where the children are hidden.
Although all functions do not always occur in every tale, for them to be believable, the
order, according to Propp, cannot alter. This formulaic approach, as Murray (1997) writes,
allows story tellers to weave together multiple story sequences without confusion; each Prop-
pian function is individually tagged and often paired with another within Propp’s notation.
For example, function A denotes a general act of villainy, and function A14 denotes the spe-
cific villainous act of murder.
Figure 3.1: Murray’s example of two acts of villainy.
In Figure 3.1 (Murray, 1997), the villain commits abduction A1 and murder A14. The
initial villainous act of murder is resolved by reviving the dead person, function K9. The
second villainous act of abduction is resolved at function K1, by the hero’s application of
force or cunning that enables the rescue of the one abducted
Figure 3.2: James robs corpse, the corpse revives.
In the simple example of James robbing the corpse shown in Figure 3.2, function A de-
notes the general act of James’ possible villainy curtailed by function K9, ‘resuscitation’
when the corpse revives. Although both examples have some inherent drama associated with
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villainy and death, Propp’s purpose is to explain and formalise the structure rather than the
drama of the parts of a story. Furthermore, the formulaic view taken by Propp is not intu-
itive. One must first understand the terms he advances and the accompanying notation to
understand the story formulae.
In the monomythic journey story discussed next, both plot and drama are considered
crucial for success.
3.1.3 The Journey Story
In the Hero’s Journey or Monomyth schema, Campbell (1993) exalts plot and character, but
the drama derives from the roles played by the dramatis personae. Campbell builds on the
Aristotelian structure of beginning, middle and end. He advances a three-part, twelve-stage
journey based on the idea that all story telling, consciously or not, can be understood in terms
of these elements. Vogler’s (1999) interpretation of Campbell’s three acts follow.
• Departure, Separation. The Call to Adventure, Refusal of the Call, and Crossing
the First Threshold. Act I commences in the ordinary world, where the hero or pro-
tagonist is presented with a problem, challenge or adventure. The protagonist fears
the unknown and hesitates at the threshold. Finally, encouraged by a mentor or wise
old woman or man, the protagonist crosses the first threshold, and is committed to the
adventure.
• Descent, Initiation. Tests, Allies, Enemies. Approach to the Inmost Cave. Ordeal and
Seizing the Sword. Act II introduces challenges and tests. Both friends and enemies are
encountered, and the rules of the special new world are learned. Ultimately the protag-
onist reaches the outskirts of a place of great danger, where something of great value is
hidden. The protagonist is then confronted by his or her greatest fears and nearly dies.
Somehow the protagonist beats death and survives. He or she takes possession of the
thing of great value.
• Return. The Road Back, Resurrection, Return with the Elixir. Act III. Although the
protagonist has claimed the treasure or thing of value, he or she is pursued by the
forces disturbed by the claiming of the prize. A second ordeal is experienced where
the protagonist is reborn and transformed. The protagonist returns to the ordinary
world with the treasure.
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Vogler (1999) describes Campbell’s (1993) characters as archetypes that have psycho-
logical and dramatic function. Although the dramatic functions for each character type are
described, the value of the drama is not known. For instance, Vogler defines the dramatic
function of a Mentor as gift-giving. The view taken in this work is that if the mentor is dra-
matic, as for example the Cyclops, then greater drama is perceived than if the mentor is a
shepherd. The Herald, according to Vogler, announces change, and the dramatic function is
motivation. If the Herald is dying, then the drama is significantly greater than if the herald is
speaking. Although drama is implicit when stories are told by one person to another, compu-
tational, dynamic narratives simply cannot process abstract concepts unless they are defined
within the system and values declared. This relates to the research questions that ask if differ-
ences in values between fundamental elements be measured? Chapter 4 reports the empirical
study that tested the hypothesis that an interaction has an inherent level of drama. This is im-
portant for the Four-Factor Framework, since drama represents one of the four fundamental
elements. Without metrics, the behaviour of the fundamental elements in interactive narrative
cannot be understood at the atomic level.
Next, Polti’s (1977) dramatic situations are discussed.
3.1.4 Polti’s Dramatic Situations
Polti (1977) focused on drama, claiming that all possible story plots are variations of 36 ba-
sic dramatic situations that link directly to human emotions. Polti situations are dramatically
concise. They define character types and variants of the theme; and they summarize the sit-
uation. For example, dramatic situation 9, Daring Enterprise, involves the elements; a Bold
Leader, an Object, and an Adversary. The themes advanced are war, combat, and prepa-
rations for them. Recapture, rescue and love are the motivations. Daring enterprise is the
most common Polti situation found in the sample interactive narrative quest game Oblivion
(Bethesda Softworks, 2006) used in this work. On the other hand, Adultery and its numer-
ous variants that involve a Deceived Spouse and Two Adulterers is never found. Other than
Mateas and Stern’s (2003) interactive drama Facade, adultery is a theme in interactive narra-
tives that is very difficult or impossible to find. This suggests that the dramatic potential of
interactive narrative is far from realized. Yearwood, Stranieri and Avery (2006) for example,
attempt to address this by creating entire stories from sequences of Polti’s dramatic situa-
tions that are controlled by a computational inference process using a dataset of plausible
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sequences. Hall and Baird (2008) developed a computational analytic technique using a Polti
ratio formula to evaluate stories.
What makes Polti’s (1977) situations dramatic, are the conflict, tragedy, and emotion they
contain. These are the factors defined by Freytag (1863) as core to the dramatic experience.
Using the data collected in this study, Interaction Frames were tagged with Polti situations.
Where a Polti situation was found, drama was high. This supports the pattern of connection
revealed by the Four-Factor Framework; that engagement links to high levels of drama but
not as frequently as to agency. This thesis assesses Polti’s situations so that they better
describe narratives where agency is present, as in the sample Oblivion (Bethesda Softworks,
2006) environment. Summaries of agency in the dramatic situations are presented in Chapter
8. The view advanced in this study, is that because Polti based his situations on the classics
and cinema where the user’s role is observer without authorial control, an analysis of user
as participant facilitates insight into Polti’s situations for interactive narrative, and this is
demonstrated in Chapter 7 where the observation of six subjects participation is described in
terms of the Polti situations they represent.
The fundamental construct identified in the 36 Polti (1977) dramatic situations is drama.
The premise at the heart of this thesis, is that four fundamental elements are present in inter-
active stories and scenarios. This work seeks to observe and measure these constructs. One
of these four elements is drama.
Authorial and participatory narrative control are discussed next.
3.1.5 Authorial and Participatory Control
How can narrative be ascribed as designed or participatory? Mallon (2008) and Bjork and
Holopainen (2005) further complicate this question by observing that participatory engage-
ment occurs regardless of whether participants have only an illusion of affecting the narrative
(authoring), or in fact do affect the narrative. This was also observed in the case studies
presented in Chapter 6. Participating in and listening to or watching a narrative are different
things, and understanding how the user influences the direction and outcome of interactive
narratives has, according to Mallon (2008), not been resolved and any answers will contribute
to the way we understand narrative interaction.
Centrality of the narrative is defined in this work by the degree that each Interaction
Frame features the authored narrative, and is the metric used to assign a narrative value in an
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Interaction Frame. User agency is defined by the number of choices or responses a user has
at any given event or Interaction Frame. For example, an attack by wolves or ruffians upon
a user, originates from the design of the narrative and demonstrates pre-designed authorial
control. A user confronted by the corpse of a slain attacker has some choice about whether
to rob the corpse, explore nearby ruins, adjust his or her inventory, or simply walk across the
country-side. In this example, both agency and narrative are active since the user options are
designed into the authored narrative. Control or authorship of this section of the narrative is
shared by both the narrative design and the decisions of the user.
Narrative is considered in this work to be a series of events that feature characters and the
things that they do. However understanding the fundamental elements of interactive narrative
as they are used in this work, requires an extension to the way we are accustomed to think.
The measure defined in this work for narrative where agency exists is its centrality. A user
who hacks the game engine to avoid a designed or distressing event that perhaps dictates the
slaying of animals, demonstrates a high level of agency. In this case, the designed narrative
has been subsumed by the acts of the user, and its centrality is extremely low. User agency
or participatory control, on the other hand, is extremely high.
Table 3.1: Participatory and authorial narrative sequences.
Table 3.1 pairs with Figure 3.3 to illustrate three linear sequences or story ”branches” of
Interaction Frames from the sample environment Oblivion (Bethesda Softworks, 2006). The
sequences commenced with the user walking as shown in Row 1. The next level shows that
in branches 1 and 2, shown as Interaction Frames 2.1 an 2.1 in Figure 3.3, the users followed
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Figure 3.3: High/low participatory and authorial control.
a compass that was to direct them toward the goal of their quest. The third branch shows
that this user did not follow the compass. Branch 1 illustrates a user who co-operated and
followed the designed route through the narrative. Branch 2 illustrates the Interaction Frames
of a user who modified the parameters of the environment to avoid the distress of harming
an animal (the attacking wolf). This user then chose spells that would repel the wolf. Row
5 also shows that this user added extra gold to the avatar’s inventory. Branch 3 shows a user
who decided not to follow the main story route, but to explore the environment.
Figure 3.3 lists the Interaction Frames where authorial and participatory control are de-
fined as high or low. Most Interaction Frames showed high authorial control of the narrative
and low participatory control. High authorial control and low participatory control were also
shown. The Interaction Frames where high authorial and high participatory control illus-
trate interaction types that resolve the agency and narrative “paradox”. These are Interaction
Frames where the user has agency that is designed into the narrative experience. In this
sample there were no Interaction Frames with low authorial and low participatory control.
In branch 1 of Table 3.1, the user was cognizant of impending danger at some stage of
the journey, and unsheathed the avatar’s sword in readiness for conflict. The centrality of the
designed narrative was strong. The user was then presented with a series of attack Interaction
Frames. The user was shown to have co-operated with the designed narrative by choosing
the obvious kill response.
In branch 3, the user chose not to follow the compass in favour of directing his or her own
adventure. Shortly after, the user lost interest and decided to change the race of the avatar.
With an eye on the unfolding narrative, the user chatted with a friend watching progress at
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the next desk, and together they discovered a village where a new quest was presented. Both
users identified with the same avatar, however they were not fully engaged.
The events in both branches 1 and 3 were different. Branch 1 shows strong narrative cen-
trality. Branch 3 shows a somewhat weak narrative centrality. In branch 3, even though the
user did not co-operate absolutely with the designed narrative, the game system recognised
that the avatar was near the village. The village scenario was then initiated and offered a
new designed quest opportunity for the user to accept or decline. This illustrates Hiltunen’s
(2002) observation that the structure of interactive narratives is actually linear. If enough
subsets of designed linear narratives are embedded throughout a virtual environment, a sense
of randomly generated storylines may be experienced. However the user can only partici-
pate within the constraints of the environment, he/she cannot create an entirely new narrative
unless as demonstrated in branch 2 of Table 3.1 he or she can modify the functions of the
underlying code. The sequence of existing narrative subsets may be modified in response
to user location or user type, but the concerns of the main narrative thread or influence is
unchanged. This is discussed further in the next subsection.
In branch 2 of Table 3.1, the user also followed the compass. The user was aware that a
violent encounter with a wolf dog would soon occur, but being an animal lover he/she was
not comfortable. By hacking into the game system the user altered the pre-set course of
events. First the user changed the system permissions to allow access to the entire database
of spells. The user then returned to the narrative world, and prepared a harmless magic spell
that would repel an attacking dog or wolf. The spell was cast when the dog appeared, and
the dog ran away unscathed. The user’s own quest was to defeat the system by preventing a
distressing and cruel conflict with an animal. This was the source of engagement for the user.
This example demonstrates Murray’s (1997) vision of the hacker as story teller. The spirit of
the hacker, Murray describes, is a creative source that can facilitate unique and quirky stories.
Figure 3.4: Branching narrative sequences.
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The three story threads shown in Table 3.1 are the result of branching narrative. Figure
3.4 illustrates the first three levels of a decision tree structure that form the branches as a user
moves downward, making choices or decisions at each level. This illustrates how agency is
facilitated through sets of choices that may influence the direction of the narrative, the type
of avatar chosen, or give the effect of user influence.
In branch 1 in Table 3.1, the user followed the designed narrative. In branch 3 the user
changed race but did not engage with the narrative. These choices are designed or perceived
agency. In branch 2, actual agency was shown when the user overrode the system settings,
and took control of the scenario.
Developing new methods that yield novel insights about the elements that are funda-
mental to designed interactive narrative is crucial for the development of dramatic narratives
that affect and engage users at a deeper and more complex level. Understanding how users
engage, and what is dramatic or compelling about an interactive narrative at present is a diffi-
cult task. This is because we are involved in new forms of narrative, new ways of interacting
and new technologies. The Four-Factor Framework presented in this thesis presents a view
of engagement, agency, narrative and drama at the event or atomic level of interaction. In
Chapters 5 - 7, this process is demonstrated.
Authorial and participatory control in interactive narrative environments have been dis-
cussed. Three sample branches of participatory narratives were illustrated and described.
Branching and emergent narrative forms are discussed next.
3.1.6 Branching and Emergent Narratives
In interactive narrative experiences that feature branching storylines, all possible outcomes
are pre-authored. Events or interactions are stored in one or more data structures such as a
decision tree or an inferencing system that can interpret user actions and initiate a response to
those actions. However, branching storylines have limited variation, storage requirements are
prohibitive and quickly become unmanageable. Branching narratives are linked to emergent
narrative, although they are quite separate constructs.
In branching narratives, users follow one or more branches, but all outcomes are pre-
written and usually known by the authors and developers. A participant only affects the
narrative through the chosen sequence of branches. However, as Murray (1997) explains, it
is the immediate effect of the user decision that engages. Mallon (2008) also observed that for
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users, differences in engagement with actual agency and the illusion of agency are minimal.
The data analysed from the Four-Factor Framework, confirms that agency, regardless of its
type, engages users more consistently than drama or narrative.
In a branching storyline example for a 3D training game described by Gordon (2004),
a US army officer takes the role of the user who leads a group of soldiers in “virtual”
Afghanistan. The decisions the officer makes change the direction of the narrative, result-
ing in a rich and dynamic learning environment. Even though the decisions are presented
from a branching storyline, this leads to an important training experience regardless of which
actions are taken.
Aylett and Louchart (2007) define emergent narrative as ‘story-like experiences in real-
time using interaction between intelligent synthetic characters as a generative mechanism’
(p. 117). The central idea is that the user and the synthetic characters jointly take authorial
responsibility for the narrative experience as it grows or emerges from the decisions they
make and the interactions they choose within the designed constraints. The goal is, as Aylett
and Louchart (2007) continue, that the user’s actions contribute to the narrative, rather than
being perceived as an obstacle. Su, Pham and Wardhani (2007) focus on personality and
emotion to drive an emergent narrative that facilitates insight into characters’ cognitive states.
In an application for critical-care nursing training, Yearwood and Stranieri (2007) use
a reasoning system to infer whether the actions selected by the learner are appropriate. A
story-so-far approach articulates the emergent narrative as feedback to the learner. It is the
story that emerges as the user interacts with the system, and makes decisions. The emergent
narrative presents the possible outcomes of users’ decisions, and alerts the user to the impact
of an incorrect decision.
The development of the evaluative methodology demonstrated in this work facilitates in-
sight into understanding whether a dynamic narrative, is successful regardless of its form.
Several factors contribute to the perception of the success of a dynamic narrative. Firstly,
does it engage? Without user engagement, regardless of its aim, a dynamic narrative may
not be the best choice of medium for the purpose. If a dynamic narrative does engage, then
the knowledge contained or the skills demonstrated are more likely to be transferred to a
user. Where engagement is known to exist in interactive scenarios for example, understand-
ing other fundamental elements that are the focus of the Four-Factor Framework can reveal
greater insight into the elemental structure of that success. The type of agency, or the cen-
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trality of the narrative at selected interactions where engagement is shown to be high, can
show combinations that can be repeated and tested as potential rules or principles of design.
The problem addressed in this work is that we have not been able to visualise how interaction
and narrative interlink at the primitive or granular level. There are no previous observations
available that demonstrate how the fundamental elements (agency, drama, narrative and en-
gagement) are affected as one interaction follows another.
This section has focused on describing the abstract forms of narrative constructs, and
the impact agency has on narrative models. Participatory experience and influence were
discussed, and a subsection explaining branching and emergent narrative forms concluded
the section. In the next section, dramatic models are reviewed.
3.2 Dramatic Models
The previous section explained narrative, dynamic narrative and its forms. This section dis-
cusses models of drama, and the dramatic structures observed in interactive environments
where agency is facilitated.
There are two types of definitions for drama that should be explained in the context of
this work: Firstly, drama as the art of writing and producing plays for theatre, and secondly
drama is defined as any situation or series of events having vivid, emotional, conflicting, or
striking interest or results (drama, n.d.). For Aristotle, drama was aligned more closely to the
production of theatre or tragedy described in the first definition. Yet, dramatic elements such
as reversals of fortune and the resolution of concerns were also elevated as important.
Figure 3.5: Adaptation of Freytag’s Pyramid.
In Figure 3.5, which depicts Freytag’s pyramid, the level of drama is low at the com-
mencement of the narrative, then rises with the level of tension through the conflicts and
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complications depicted in the narrative. The peak or high point of the drama is where rever-
sal of fortune from good to bad (or bad to good), is followed by falling action where narrative
tension or the level of drama is reduced and resolved. This is also called the Hollywood story
arc by Iuppa et al. (2004), Murray (1997), and others. This is the same pyramid model that
still has application in literature, cinema and in interactive narrative, such as the leadership
training application described by Iuppa et al. The narrative builds from a critical incident,
through a series of difficulties, to a moment of high drama and then resolves. In interactive
narrative, the progress is driven in part by the decisions of the user. In static narrative, the
unfolding story and actions of the characters are driven by the author alone.
The implication of emphasizing Freytag’s dramatic pyramid for all narrative structures,
as Madej (2008) writes, means that other narrative structures such as the Odyssean Structure
(Phelps, 1998), are diminished. The Odyssean dramatic structure depicted in Figure 3.6
is exemplified in the Homeric stories (Homer, 1952) and as Kielwasser and Wolf (1989)
describe, developed in television serial dramas. It is comprised of a series of mini arcs, that,
as indicated in the results of the Oblivion (Bethesda Softworks, 2006) study presented in
Chapter 6, are likely to be far less regular than that depicted in Figure 3.6.
Figure 3.6: Adaptation of the Odyssean dramatic structure.
The emphasis on the dramatic arc does not extend our knowledge, and as Madej (2008)
points out, fails to support our understanding of different genres such as digital, interactive,
dynamic, and cross-media narratives. The study undertaken in this research suggests that
in the sample scenarios, the drama of the moment, preparation, anticipation, conflict, and
success, refreshes the sense of drama with a more immediate intensity. The study presented in
Chapter 6 reveals that smaller dramatic arcs are visible and measurable throughout interactive
scenarios. This does not mean that there is no overarching dramatic arc. The main story route
through interactive narratives such as Oblivion (Bethesda Softworks, 2006), usually take days
or weeks to complete, and often remains incomplete. Shorter side quests and distractions
facilitated by user agency, result in a more episodic experience demonstrated by frequent
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challenges and the resolution of the challenges.
The dramatic arc may never be completed for an interactive narrative experience. How-
ever, the drama of the narrative moment and its effect upon engagement can be understood
through assigning values for each dramatic moment in the same way as values are denoted
for the centrality of the narrative, the degree of agency and the corresponding level of en-
gagement. These are the four elements defined in this study as fundamental to interactive
narrative.
This section has discussed two dramatic models: the Hollywood story arc, also called
Freytag’s Pyramid (Freytag, 1863), and the episodic dramatic structure that Phelps (1998)
calls the Odyssean dramatic structure. This dramatic structure is exemplified in the Homeric
fables (Homer, 1952), however it has been expanded upon in contemporary genres such as
television serials and soap operas (Kielwasser & Wolf, 1989). The next section summarises
this chapter.
3.3 Summary
The previous section discussed two dramatic models and the structure of dramatic arcs in dy-
namic narratives. The chapter commenced by introducing narrative and narrative constructs.
Narrative was defined and dynamic narrative explained in the context of this work. Narra-
tive structures such as the Aristotelian Proper Pleasure described by Hiltunen (2002), and
the six levels or formal causes of drama defined by Aristotle (350 BC) were discussed. Plot
and dramatic structures advanced by Propp (1968), Campbell (1993), and Polti (1977) were
also explained as sources for defining the elements of drama and narrative centrality in the
Four-Factor Framework. In the next chapter, the first of the two studies that form the basis
of this research is presented.
Chapter 4
The Dramatic Level Study
The evaluation of the Four-Factor Framework was dependent on two studies. This chapter
presents an account of the first of these studies, and its contribution to the development of the
Four-Factor Framework methodology. In the next chapter, the second study is presented.
The purpose of this, the dramatic level study was to define a level of drama for the dra-
matic element of the Four-Factor Framework. This was motivated by the lack of any existing,
established or agreed methods to determine a measure for a dramatic moment. Since the goal
was to discover if a generally common or nomothetic perspective of dramatic level existed,
a descriptive, extensive approach such as that explicated by Routio (2007) was chosen. This
style of research aims to discover the state of the subject of enquiry; how things are, and how
many people agree or disagree for example. This approach is far from reductionist, because
the goal of this research was to discover how people engage with interactive media, and to
deepen our understanding of how interaction and narrative function. If defining or denoting
a level for drama can facilitate the observation of how drama behaves and its influence in
relation to the other three elements agency, narrative and engagement, then we can go some
way toward better design and development of engaging scenarios and stories for interactive
media such as computer games, and mixed realities. Indeed, as Sengers et al. (2008) write,
the development of interactive media promises the creation of new ways of telling interac-
tive stories in a way that supports the tradition of magic, mystery and enchantment in story
telling.
The next section describes some approaches to establishing a level for drama.
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4.1 Previous Approaches to Defining a Dramatic Level
This section describes some approaches to quantifying a level for drama. Well-structured
drama in cinema and literature can engage and captivate an audience, and typically takes the
form of Freytag’s (1863) triangle or arc, discussed in Chapter 3. The dramatic arc is also, as
Iuppa et al. (2004) write, called the Hollywood-style story arc that incorporates the classic
dramatic structure. Even though the classic dramatic arc is present in interactive media, the
dramatic experience is more immediate and episodic. Interactive media and computational
narratives depend on sets of variables that facilitate plot generation and multi-agent coordina-
tion, as Louchart and Aylett (2007), Szilas et al. (2007), and Damiano et al. (2005) observe.
Put simply, the need to define drama as a quantifiable variable has increased.
Louchart and Aylett (2007) further note that the development of a reliable and quantifiable
assessment measure is difficult. The approach they take is to denote the concept of emotional
impact as a surrogate for dramatic level in the development of synthetic characters for the
generation of computational narratives. Although the approach and application are different,
Louchart and Aylett articulate the same problem confronted by Damiano et al. (2005), and
in this study; how to define a value that represents a level of drama.
Louchart and Aylett (2007) seek to define a dramatic level from emotion indices in an
emerging narrative using a process they call double appraisal. Damiano et al. (2005), seek
to define dramatic value from an ontological relationship with other factors called a Drama
Ontology. The motivation for this, as they write, is that computational theory does not yet
exploit the conceptual tools of AI to characterize the principles of drama. They define a
dramatic value by analysing the corresponding parts of a dramatic unit. The dramatic unit is
an element of an ontology called “Drammar”, but the dramatic level can only be calculated
using level changes in other ontological elements. The survey described in this chapter,
however, seeks to understand the inherent and intuitive drama in interactive scenarios and
stories, so that a level or indicator can support the observation of the relationship between
the elements of the Four-Factor Framework that forms the basis of this work.
More closely aligned with the development of the Four-Factor Framework is Hall and
Baird’s (2008), deployment of Polti’s (1977) dramatic situations to calculate a ratio for eval-
uating and understanding stories. A level of drama is calculated by counting the number of
Polti situations or units in a sample narrative, divided by the number of events in that narra-
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tive. This implies, as Hall and Baird suggest, that few events with a large number of Polti
situations will be intensely dramatic, and a small number of Polti situations within a large
number of events correspond to a dull story. However, the analysis from the Four-Factor
Framework, showed that users’ actual experience of the drama contrasts with theoretical ex-
pectations. All cases examined for the sample interaction sequence of an ambush and murder
did not engage the users, and the drama was lost. The lack of effect was simply because
there was no purpose for user involvement or agency. By interacting, users’ could lose points
but gain none. As Mateas (2000) suggested, and found by this study, where agency was not
facilitated, engagement was lost. In consequence, the highly dramatic scenario of ambush
and murder failed to enthral any of the six users observed.
Polti’s (1977) view of drama, inspired by the eighteenth century Italian dramatist Carlo
Gozzi, was that it invariably involved one or more of 36 dramatic situations. All stories and
narratives, he maintained, can be understood by a relationship to one or another of these situ-
ations. Examining Polti’s dramatic situations in the context of the sample scenarios analysed
in this thesis, showed that many could indeed be compared with the quantitative dramatic lev-
els that are discussed in Section 4.3.2, and for the scenarios that emerged and are discussed in
Chapter 6. Others simply could not validate the dramatic level of Interaction Frames unless
modified to either (a) include agency, or (b) explicate the role of the user. On one hand, situ-
ations such as (11) Enigma, or (17) Fatal Imprudence are easily deployed in the context of a
role-playing, interactive, 3D game. Conversely, situations such as (15) Murderous Adultery
may better be understood as a narrative theme, as deployed by Yearwood et al. (2006).
Chapter 8 presents annotations for the 36 Polti (1977) situations. The annotations present
the situations indicating how agency might be incorporated. For example, in situation nine,
Daring Enterprise, a Bold Leader and an Adversary are involved. The situation is depicted
as involving war, combat, preparations for war or an adventurous expedition. Carrying off or
recapturing a desired object may also be featured. However understanding the bold leader is
the first concern. Is it the user who would play the bold leader, the follower or the adversary?
Does daring enterprise only involve acts of conflict and capture? In virtual worlds and inter-
active narratives, conflict with the direction of the narrative, or modifying scripts that control
agents may be considered more bold or a more dramatic act than simply co-operating with a
designed interactive narrative.
Adapting Polti’s (1977) situations for interactive media did, however, yield results of
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interest. Relevant dramatic situations tested against the data collected by the Four-Factor
Framework showed that Polti’s situations did indeed validate the dramatic levels returned
from the survey. The results of the survey are reported in Section 4.3.
In this section, existing approaches to defining a dramatic level for computational story
telling were discussed. The next section describes the dramatic level survey.
4.2 The Drama Survey
This section describes the survey undertaken to discover if a dramatic moment such as a
single event or interaction has an inherent and intuitive level that is understood by most peo-
ple. The primary goal of the research reported in this thesis was to advance a methodology
that could observe four fundamental elements in interactive narrative experiences. If we
seek to understand how interaction, agency and drama converge to produce engaging, vivid
and compelling narrative experiences, observing the elements at a deeper level in controlled
circumstances to discover how they interlink and influence the interactive experience is nec-
essary. The drama survey undertaken showed there was strong agreement between the 87
subjects tested, and that an inherent or intuitive level of drama was indicated for the sets of
words and phrases presented to them. This result facilitated some leverage to understand
drama in relation to the other elements core to the Four-Factor Framework.
Evaluating drama has historically been associated with qualitative approaches such as
those advanced by Freytag (1863) and Polti (1977). Results from a comparison of the the-
oretical qualitative measures of drama advanced by Freytag and Polti with the quantitative
results of the dramatic survey suggested there is strong correlation between results from both
qualitative and quantitative approaches. In Chapters 6 and 7, Polti’s dramatic situations are
compared with the stories generated by each case for the sample scenarios analysed using the
Four-Factor Framework in the second study, Oblivion (Bethesda Softworks, 2006).
The online survey where participants rated the dramatic level of sets of given words and
phrases is discussed next.
4.2.1 Participation
Participants for the dramatic level survey were sought from within the University community,
and 87 respondents were drawn from a cross section of University staff and students. This
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demographic was selected for four reasons.
1. Its strong cross-cultural make up.
2. The range of ages represented.
3. The range of perspectives across the schools of the University.
4. The convenience of containing the project within the University.
The drama survey received Human Research Ethics Committee clearance, and com-
menced online from August 2007 until December 2007. The survey was anonymous and
was advertised by a general email invitation to staff and students in all schools within the
University of Ballarat. The invitation included the URL and login details. Once logged in
to the survey, subjects were presented with a Plain Language Information Statement (PLIS)
describing the purpose of the survey, what they would be expected to do, where more infor-
mation could be sought, the anonymous nature of the survey and the privacy surrounding any
identifying data. Subjects could then choose to either participate or close their browser. Par-
ticipating subjects were presented with a Consent screen. They were advised that by clicking
the Consent button, they were indicating that they understood the purpose of the survey and
were satisfied with the information they had received. Subjects choosing not to participate
were again informed they could simply close their browser window to quit.
Three sets of data were presented. A set of single-word verbs, a set of single-word nouns
and a set of phrases. Verbs were chosen since, as discussed in Chapter 2, they are used
in this work to represent specific acts of agency, the interaction, the doing of a thing by a
user. Nouns were chosen since they represent the thing or things affected by the doing or
execution of an interaction. Phrases were included because they contain more information
to determine a level of drama, and could be compared to the single-word sets. The choice
of 39 single-word verbs, 38 single-word nouns. and 20 phrases were all randomly drawn
from (a) the sample Homeric (Homer, 1952) story of the Cyclops, (b) Ovid’s (1987) myths
of Acteon, Orpheus and Prometheus, and (c), from the sample computer game Half-Life 2
(Valve, 2005).
These sources were chosen since the selected myths have been passed down from gen-
eration to generation and are considered to be some of the oldest stories known. Since these
stories have a universal appeal, it was thought that the inherent dramatic structures may be
4.2. The Drama Survey 56
more easily observed. HalfLife 2 (Valve, 2005) was initially chosen because an interac-
tive narrative environment was required as a test environment for the analytic methodology.
HalfLife 2 combines interactivity with a strong narrative thread, and at the time, it was con-
sidered as the potential sample environment to test the Four-Factor Framework. As explained
however, Oblivion (2006) was chosen. This was because it presented variations in scenarios.
For example, the Imperial Prison scenario has a low level of agency, and Deliver the Amulet
a high level of agency. Further, the Create Avatar scenario offered an opportunity to examine
a highly engaging scenario that forms a strong emotional link between user and avatar. The
sets of verbs, nouns, phrases and the survey questions are listed in Appendix A.
4.2.2 Collecting the Data
Collecting the data was not difficult since an automated survey web application was deployed.
Having made selections, subjects only needed to click the Submit button, for the data to be
aggregated into a database. Data was only identifiable by a unique alias that each user created
at the commencement of the survey.
In the drama survey, subjects selected the dramatic level they associated with the set of
verbs, phrases and nouns. The Likert scaling technique was chosen because responses can be
assigned a value. For example, subjects chose from the categories Not sure, Not Dramatic,
A bit dramatic, Dramatic or Very dramatic. Each choice was assigned a level. Not sure for
example, was assigned a zero level, and Very dramatic was assigned four representing the
highest level. Gray et al. (2007) note the technique of using categories rather than numbers
elicits significantly more information because it is easier for people to make relative judge-
ments than absolute ones. The scale of five was also an appropriate number since as Gray
et al. observe, values between three and seven choices is optimal. Too few responses may
result in information loss, and too many add very little extra information.
Subjects were also asked their level of proficiency with the English language, and whether
English was the language spoken at home. This was to test whether cultural or linguistic
factors could be observed in the results. Since only 8.05% did not speak English at home,
and 93.10% rated their proficiency with the English language as either Good or Excellent,
there are not enough data to indicate any significance in this matter. Subjects were also asked
to indicate their gender, however more data are needed for a reliable evaluation of gender
differences.
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In this section, the goal of the drama survey, the recruitment of participants and the collec-
tion of data were discussed. The next section describes both the quantitative and qualitative
analytic processes deployed to understand the data.
4.3 Analysis
In this section, the analysis of the survey data is presented. The research hypothesis tested,
was that there would be significant agreement amongst the subjects about the level of drama
for each word and phrase. The null hypothesis was that, for each word or phrase, the observed
frequencies would be uniformly distributed across the five categories. Both quantitative and
qualitative methods were used to analyse and evaluate the data collected. This was because
drama is not usually understood as a variable where values range from [0] Not sure, to [4]
Very dramatic. By comparing the quantitative value determined by the drama survey, to
known qualitative characteristics such as Polti’s (1977) dramatic situations or Freytag (1863)
and Meehan’s (1915) suggestions of emotion, conflict and contrast for example, we gain
some leverage for the validation of the survey results.
The quantitative analysis involved Chi-Square testing using (SPSS Inc, 2005), an analyt-
ical statistical software package. A second evaluation involved the development of a proof-
of-concept web based application called DramaGen. This was deployed to generate tripartite
interactions for the level of drama specified by a 1-4 level. This is discussed in Section 4.3.2.
The qualitative analysis involved comparing the quantitative results of strong drama
against the accepted dramatic theories advanced by Freytag (1863) and Polti (1977). Frey-
tag’s work extended the Aristotelian model of drama, by depicting the dramatic arc as a
triangle or pyramid. Polti advanced 36 dramatic situations claiming that all stories can be
understood in terms of these 36 situations. Polti’s situations have also been adapted for com-
putational narratives such as the work done by Yearwood et al. (2006), and Hall and Baird
(2008).
4.3.1 Quantitative Analysis
The data collected from the drama survey were aggregated into three sets: the verbs, the
nouns, and the phrases. The information sought was the level of agreement between the
approximately 8,439 responses about the dramatic level of each word and phrase. All survey
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words, phrases, and the results from the Chi-square tests are presented in Appendix A.
Chi-square statistical testing was chosen since this is a non-parametric, goodness of fit
test that deals with frequency distribution. For example, it could be used to determine whether
a set of data matches a hypothesised distribution. It contrasts the observed and the expected
frequencies in each category to test whether all categories contain the same proportion of
values.
Table 4.1: Chi-square results for Devour.
Table 4.2: Chi-square results for To Love.
In Tables 4.1 and 4.2, Chi-square results for the interactions Devour and To Love are
compared. The column Observed shows the actual levels observed. The column Expected
shows the levels expected for an even distribution across the selections. The Frequency col-
umn indicates the observed frequencies of survey responses. The responses for the Devour
example showed that the highest score was 37 observed Dramatic responses and 21 expected.
This means that 44.05% of survey respondents selected Dramatic (Level 3). Since 35.71%
also selected Very dramatic (Level 4), we can conclude that 79.76% of survey respondents
agreed that the verb Devour was quite dramatic. On the other hand, To Love scored more
evenly distributed responses, shown by its probability value of 0.195 (this means there was
less agreement among the survey respondents for this word). The value returned is the prob-
ability of observing the particular frequencies if the null hypothesis is true (i.e. uniform
distribution). On the four point scale for verbs, phrases and nouns, the probability of an even
distribution for the variable Devour was 0.000, indicating that there was strong agreement
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about the level of drama for this word in the sample group of respondents.
Of the approximately 8,439 survey responses, a high level of agreement determined by
the Chi-Square test was found. Of the 39 verbs tested, only three indicated a lack of agree-
ment about level of drama. These were To Love p=(0.195), Marry (p=0.066) and Melt
(p=0.031). Although p was less than 0.05 for Melt, it was noticed to be in contrast to the
87 remaining verbs where p was equal to or less than 0.0005. Alternatively, we can say
that To Love is significant at the 0.195 level, Marry significant at the 0.66 level and Melt
significant at the 0.031 level.
The results from these three verbs indicate that there are word types or classifications that
require further investigation. Agreement amongst the participants about the level of drama
was very high. Of 20 phrase variables and 38 noun variables, all results indicated significant
agreement, and no variable was unproved. These results suggest that a shared perspective
of a level of drama does exist. Next, a quantitative approach to generate drama by level is
described.
4.3.2 Qualitative Validation
The previous subsection described the analysis of the empirical survey that tested if a dra-
matic level was generally agreed upon by a sample group of subjects. This subsection de-
scribes generating drama by specifying a numeric dramatic level based upon the words tested
in the drama survey. The drama survey words were mixed with their own synonyms and tro-
ponyms drawn from the FrameNet (Berkeley FrameNet Project, 2008) linguistic resource.
This was simply to provide more data for the application to work with. The purpose of de-
veloping a method to evaluate a dramatic level was in response to the research questions that
asked if there are fundamental elements in interactive narrative that can be observed. The de-
velopment and deployment of the Four-Factor Framework that is presented in Chapters 5 and
6, showed patterns of links and connections between the fundamental elements illustrating
contrast between one Interaction Frame and another as a scenario unfolds.
The motivation behind the development of the web-based application DramaGen was
to illustrate that a tripartite Interaction Frame can yield sentences that describe dramas as
depicted by Polti (1977), Freytag (1863) and others. The results returned by DramaGen indi-
cate that the tripartite Interaction Frame was a sufficient way to describe a drama. Figures 4.1
and 4.2 show the user interface for DramaGen, a proof-of-concept application prototype that
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creates generic three-part interactions based on user input of dramatic levels for each part.
These are facilitated by the addition of a set of category fields in the DramaGen database.
Three tables were created: tables agent, verb and object. Each table contained fields called
“context1”, “context2” and so on. The contexts are the optional interaction type categories
presented in the drop-down boxes. If tagged with value of 1, a field would be returned if that
context was selected. A more complex query involves the addition of the dramatic value and
a context. The application facilitates the generation of an interaction, or set of interactions
based on dramatic level. For example, a user selects a level of drama for each element in
the drop-down list boxes illustrated in Figures 4.1 and 4.2. A tripartite interaction (agent,
interaction, object) with the level of drama selected is returned. Section 4.4 discusses how
dramatic level is established for deployment in this work with more detail.
Figure 4.1: Generating strong drama.
Figure 4.1 demonstrates randomly retrieved example interactions with dramatic levels
4-4-1. The agent (Dinosaur), and interaction (drowns), for example were retrieved because
they both have dramatic levels of 4. A value of 1, not dramatic, was selected for the third
part of the interaction, the object. This returned child. Results are retrieved based on the level
of drama selected; in this example the interactions Dinosaur drowns child, Bully hypnotizes
baby and Bailiff torments tuna were generated.
As discussed above, and illustrated in Figure 4.2, DramaGen was shown to return results
by theme as well as by dramatic level. The theme Edible was chosen from a drop down
list (not shown in the illustration). The input pattern 4-3-1 was used, resulting in dramatic
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interactions related to food, such as Velociraptor tears apart cookies and Murderer loathes
vegetables.
Figure 4.2: Generating drama with a theme.
An example dramatic interaction at the highest dramatic level for each part would use an
input pattern 4-4-4. The lowest would be 1-1-1. Results for 4-4-4 returned might be Dinosaur
drowns vampire, or Murderer torments stalker. The connection of drama to conflict, death
and tragedy is well known (Freytag, 1863; Polti, 1977), and the deployment of contrast as
an instrument of drama has been explained by theorists such as Freytag and Meehan (1915).
At the agent level, both Figures 4.1 and 4.2 returned conflict words associated with death,
fear and threat. The interactions (verbs) were also set at a somewhat high level, and returned
violent, passionate or threatening actions. In contrast, the objects of the interactions were
set to low dramatic levels. and retrieved words characterised by their lack of drama, such as
child, tuna and cookie.
Further qualitative evaluation of DramaGen was undertaken using varied sets of dramatic
levels. Dramatic level sets each have three fields, agent, interaction and object affected, each
is represented by a 0-3 value on the Likert Scale used in the drama survey. In Table 4.3,
the first two rows used a 1-1-4 dramatic level set. This returned interactions that have low
dramatic levels for agent and interaction since a very low level (1) was selected for each. The
level of drama for the object (crocodile) in Row 1 is high (4). Rows 3 and 4 used the dramatic
level set 1-4-4, where the dramatic level for agent was low (1), but the dramatic levels for
interaction and object were high (4). The remaining three interactions use the dramatic level
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set 4-4-1. This has high levels of drama for agent and interaction (4), but low drama for the
affected object (1).
Table 4.3: Dramatic level sets.
Using Polti’s 36 dramatic situations to analyse the drama of the generated situations,
the first two interactions Driver removes crocodile, and Grandmother calms evildoer are [9]
Daring Enterprise situations. They may also be [2] Deliverance situations, [10] Abduction
situations, [17] Fatal Imprudence or [35] Recovery of a lost one. The remaining interactions
in Rows 3 to 7, also demonstrate the same set of situations, however the level of conflict
is greater, since a high level of drama level was selected in DramaGen. Rows 5 to 7, also
demonstrate conflict, but unlike Rows 3 and 4, where the drama drew from the interaction
and the object affected, the drama in Rows 5 to 7 drew from the agent and the interaction.
In this evaluation of the seven plausible interactions generated by DramaGen, conflict,
death and tragedy featured when high dramatic levels were selected. The 36 dramatic situa-
tions set forth by Polti, were also shown to describe the elements and concerns involved. For
example [2] Deliverance is invoked when Driver removes crocodile. The Driver may be the
Rescuer, the Threatener may be the Crocodile. Situation [17] Fatal Imprudence describes
imprudence as the possible cause of one’s own misfortune, involving an Imprudent one and
a Victim or Object lost. In this situation, the User-Avatar may be the Driver who is the Im-
prudent one and it is his or her own life that is lost. Polti’s situations are discussed further in
Chapters 7 and 8.
This section explored the search for a dramatic value or variable for interactive stories
and computational narratives. It demonstrated the retrieval of plausible, generic interactions
based on dramatic level using a web-based application. Both quantitative and qualitative
evaluations of the results were undertaken showing strong links between the results, and the
known characteristics of drama explicated in the literature.
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The next section describes how a dramatic level was established for the Four-Factor
Framework, and how the experience of drama rather than its narration was important for the
subjects observed in the sample 3D environment
4.4 Dramatic Moments
The previous section discussed the dramatic value survey, and the web-based DramaGen
application that generated Interaction Frames from a user’s selection of a value range from
0-4. In this section, identifying drama in a way that can be tagged as high or low is dis-
cussed and illustrated. The approach taken in this research is not advanced as the best or only
possible solution to isolating a dramatic variable in an interactive narrative, but succeeds in
demonstrating that there is some inherent level of drama in each narrative event that can be
compared or contrasted with the three other fundamental constructs: agency, narrative cen-
trality and engagement. The view of drama advanced in this thesis, deviates somewhat from
Freytag’s (1863) comment that an action in itself is not dramatic. In interactive narratives,
drama is not as directly connected to the narrative whole as dramatic theorists would claim,
but derives perhaps more directly by association with moments in the human experience.
This is not to claim that the specific context of an interaction has no impact on its dramatic
level; being asleep while perched precariously at height can be imagined to be highly dra-
matic. Rather, a level of drama can be conceivably associated by default with each type of
interaction.
In Figure 4.3 (Macfadyen, 1992), there is more than one possible interaction represented.
The agent could be tagged as Woman, and the interaction labelled experience. The experi-
ence depicted is not entirely clear, facilitating interaction between the viewer and the image.
Although a strong and dramatic narrative is suggested by the portrayal of emotional con-
flict in the face of the subject of the photograph, the narrative context is supplied by the
observer who uses his or her own experiences and cognitive associations to complete the
narrative. Agent[woman], interaction[experiences], object[fear], or agent[woman], interac-
tion[experiences], object[betrayal]. The context on the other hand, may relate to costume.
Agent[woman], interaction[wears], object[wig]. Since fear and betrayal are more apparent
and compelling in this image, it is likely that the more dramatic explanation would be se-
lected.
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Figure 4.3: A dramatic moment.
Figure 4.4 (Macfadyen, 1993b), is dramatic since anticipation and surprise have some in-
herent level of drama. This is suggested by the portrayal of agent[friends], interaction[waiting]
with object[gifts], for an unseen someone. However Figure 4.5 (Macfadyen, 1993a), evokes
little or no drama on its own. Agent[friends], interaction[wait], with object[fish]. Viewed
in contrast to Figure 4.4 where friends wait with gifts, Figure 4.5 becomes somewhat sin-
ister and evokes a sense of impending violence or harm. Agent[friends], interaction[plan],
object[mischief ].
What is important is the selection of the appropriate interaction. Man sleeps on ledge for
example is certainly dramatic, however man risks death may yield a more accurate interaction
for evaluation. Where difficulty exists in determining or identifying an interaction, then there
is every likelihood that the interaction chosen is not advancing the narrative drama.
The next section describes how a dramatic level was established for the Four-Factor
Framework, and how the experience of drama rather than its narration was important for the
subjects observed in the sample 3D environment
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Figure 4.4: Anticipation 1. Figure 4.5: Anticipation 2.
4.5 Dramatic Level
This section discusses how a value that represents the level of drama observed in an Interac-
tion Frame was determined. There were three conditions evaluated to establish the dramatic
level. These were:
• Firstly, if strong emotion or conflict was represented. This was elaborated upon in
Subsection 1.2.3 and Section 2.3
• Secondly, if the inherent level of drama was high. This was discussed in Section 4.2
that presented the Dramatic Level survey.
• Thirdly, if a Polti (1977) dramatic situation could be designated for that interaction.
This is demonstrated in Chapters 6 and 7.
Previously in Table 4.3 seven Interaction Frames generated by DramaGen were pre-
sented. Each of these displayed somewhat strong levels of drama, and this was demonstrated
by references to threat to life and conflict. Furthermore, each could be described by a Polti
(1977) dramatic situation. Interaction Frames 1 and 2 presented dramatic objects, (crocodile
and evildoer). Interaction Frames 3 and 4 presented dramatic interactions, (shoot and am-
bush) and dramatic objects, (traitor and army). Interaction Frames 5 - 7 presented dramatic
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agents, (cannibal, thug, avenger) and dramatic interactions, (drown, traumatize, kill) . Each
of these were dramatic for at least one of the reasons listed above. It is not difficult to imagine
a story or film where a Grandmother calms evildoer or an Avenger kills sister for example.
However, in the sample Oblivion (Bethesda Softworks, 2006) interactive environment, it was
shown that unless these interactions had some relevance to the subjects’ success in the envi-
ronment, the drama lacked meaning and did not engage the subjects. This means that for a
drama to have an effect, it must involve the user in some way. Strong drama that enthralls a
reader in text-based media is more than likely to fail in an interactive narrative unless some
degree of agency or some advantage to the user is facilitated.
The simple approach of using the three conditions to establish a dramatic level that can be
used in contrast with the other elements of the Interaction Frames was shown to be effective
in this study. The method is not foolproof, and would not perhaps suffice for more complex
declarations. However, for the simple tripartite interactions used in this study, it was shown
to have returned usable data indicating strong patterns from the scenarios that were observed.
Figure 4.6: Comparative flows of drama with narrative centrality and drama with agency.
Figure 4.3 illustrates the flow of Drama and Narrative Centrality elements shown by the
Four-Factor Framework data. These data are presented in Chapter 6 and Appendices D and
E. The Y axes show the Likert scale from -0.5 to 3.5, and the observed values range from 0
to 3. The X axes represent the flow of the 29 Interaction Frames by number. The dramatic
value is represented by grey in both graphs.
The three part Interaction Frame, as it is used in this work was chosen for two reasons.
Firstly, it is a simple declaration for an interaction that does not require complex processes
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to yield a value. Secondly, as previously stated, a well chosen description can capture the
essence of the interaction. For example, a scene where construction workers eat lunch while
sitting on a beam suspended high off the ground can conceivably be described as Men eat
lunch. However this concords less with the story the picture tells than the interaction de-
scribed as Men risk lives for lunch.
A linguistic-based analysis for interaction is not new. Crawford (2005) defined verbs as
actions a user can execute. Kassel (1999) explained that verbs are actions that do something
to someone and are emphasised in theatre and drama teaching. More recently, Tomaszewski
and Binsted (2008), also deployed Crawford’s verb-based approach for the development of
an interactive drama system Marlinspike. This is because, they write, it is known to be a
high-agency approach to interactive drama.
The Oblivion (Bethesda Softworks, 2006) study that is introduced and discussed in the
next chapters, demonstrates how the dramatic value connects to other elements in the Four-
Factor Framework and engages subjects only when it is the subjects’ experience. This section
described how the results of the drama survey were qualitatively validated by dramatic theory,
and how a dramatic value was determined for the Four-Factor Framework. The chapter is
summarized in the next section.
4.6 Summary
This chapter described the dramatic value study. The survey aimed to determine if partici-
pants agreed about the level of inherent drama in selected text-based words and phrases. The
results of the survey indicated strong agreement for all but the two verbs To Love and Marry.
It is not clear why these two of all sample words and phrases lacked agreement. Perhaps
Meehan’s (1915) suggestion that “love scenes” describe dual impulses towards self-assertion
and self-sacrifice was demonstrated. Further work is needed to understand the patterns of
exception where the level of drama for words or phrases are not agreed.
An application called DramaGen was presented that generated Interaction Frames via
user input of a numeric dramatic level. The results were compared to existing theories of
drama that identify concepts such as conflict, contrast and emotion as the characteristics of
strong drama. These indicated that DramaGen did indeed generate interactions that demon-
strated violence and conflict when high dramatic levels were selected. Polti’s (1977) dramatic
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situations were also compared to the results returned by DramaGen, and a strong correlation
was observed. Indeed, most of Polti’s dramatic situations could succinctly describe the cir-
cumstances or plot using the sample DramaGen interactions. DramaGen creates interactions
generated by specifying a dramatic level for the agent, interaction and object. This has not
previously been demonstrated, and underpins a novel way of understanding drama for com-
putational systems.
The dramatic theories that have been developed over many centuries suggest that contrast
is characteristic of an effective drama. They suggest that interludes between scenes of strong
drama are desirable, and this is evident in the results analysed by the Four-Factor Framework.
However, it must be emphasised that this work views dramatic effect and dramatic value as
separate concepts. Dramatic effect is the experience of the drama as it ebbs and flows within
a scenario or story. Dramatic value is the level of drama at a particular point in the scenario
or story. It is the dramatic value, that the Four-Factor Framework seeks to define and contrast
with the elements of agency, narrative and engagement.
The next chapter introduces the second study that aimed to understand and evaluate levels
of user engagement. The results of the analysis using the Four-Factor Framework are then
presented in Chapters 6 and 7.
Chapter 5
The Oblivion Study
This chapter introduces the second of the two studies that are at the heart of this work. The
previous chapter described the first study that explained the development of a dramatic value.
This chapter introduces the second study, and describes the methods and approaches de-
ployed to observe and record user engagement. User engagement is a fundamental element
of the methodology that has been developed in this thesis, and in previous chapters has been
explicated as a measure of the success of dynamic narrative forms.
The aim of this, the Oblivion (Bethesda Softworks, 2006) study, was in response to the
three research questions discussed in the introductory chapter. These questions ask if the
elements considered in this work to be fundamental to interactive narrative: agency, drama,
narrative and engagement, can be observed and measured. For this investigation, three sce-
narios were selected from the sample narrative 3D game environment Oblivion (Bethesda
Softworks, 2006). Six subjects with experience in the sample environment were recruited,
and observations of the subjects’ participatory narrative were undertaken. The choice of
Oblivion rested on three factors that are explained in Section 5.3.1.
The Four-Factor Framework, was developed to discover if the fundamental elements
could be observed and measured. An additional motivation was to determine if the data
returned could be used to understand the nature of interaction and narrative experience at
the elemental or granular level. The motivating purpose of this enquiry was to facilitate a
deeper understanding of the complex relationship between interaction and narrative, and to
broaden our understanding of narrative forms that have developed in response to technology.
However, there are no existing standards or accepted methods to view and analyse interactive
narratives at the granular, atomic level required for a substantial investigation. The devel-
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opment of a methodology to observe elemental factors in interactive and dynamic narratives
was the first requirement, and the research commenced with the design of the Four-Factor
Framework methodology. Tests using this methodology indicated that observations and mea-
surements could indeed be made. Furthermore, the data returned suggested there were pat-
terns and links between the factors that altered during a sequence of Interaction Frames.
These are presented in Chapters 6 and 7.
This introduction has described the aim and motivation of the Oblivion (Bethesda Soft-
works, 2006) study. The following section discusses related approaches to the evaluation of
engagement.
5.1 Approaches to Observation
In this section, research methods and processes that explain or describe the factors relevant to
observing interaction and engagement are examined. The application and utility of the Four-
Factor Framework is more than as an analytic process. Its value also lies in the potential
structural deployment of the four elements as variables that can could be harnessed for com-
putational narratives and story generation systems. Indeed as Riedl and Young (2005) point
out, evaluative processes are important given the increasing capabilities of story generation
systems. However, the focus of this thesis is to understand how users interact in interactive,
participatory narratives and stories, and how the fundamental elements defined in this work
affect his or her engagement. The three scenarios from the interactive narrative environment
Oblivion (Bethesda Softworks, 2006) were the chosen for practical reasons. Analysing more
than one sample environment was beyond the scope of this study. Further work involves
implementing the methodology to evaluate a far broader sample of interactive environments
that include mixed realities, cross media narratives and decision support systems.
Aylett and Louchart (2007) point out difficulties in understanding interaction because
the internal structures are invisible. The perspective taken in this work however, is that the
dynamic nature of the internal structures of an interaction facilitates the observation and mea-
surement of these constructs. This is important because it is the movement, the differences
and change in values that can be measured. By understanding the movement of the constructs
of interaction, the behaviour of the elements can be observed.
In Figure 5.1 and Figure 5.2, the X axis presents the sequential number for each Interac-
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Figure 5.1: The flow of agency and engagement.
Figure 5.2: The flow of agency and narrative.
tion Frame. The Y axis shows a Likert scale. Figure 5.1 represents the flows of agency and
engagement observed in Nathan’s sequence of Interaction Frames.
By observing and recording the change in the values for the fundamental elements, the
flow for each element can be visualised as the interactive narrative experience unfolds. In
Figure 5.1, the flows between agency and engagement are quite similar. They rise and fall
together and were often observed at the same level in an Interaction Frame. This means they
are behaving and reacting in a similar pattern. In this work where elements are shown to
share similar values, and follow a similar pattern of flow, they are said to be connected.
Figure 5.2 shows the flows of agency and narrative observed for Antony. The sequence of
Interaction Frames are quite different to those in Figure 5.1. Each has its own distinct pattern
and the number of shared values are less than in Figure 5.1. This demonstrates that observing
changes in the values of the four fundamental elements as a sequence unfolds returns novel
data and facilitates deeper insight into how they link and connect. This has not previously
been visualised.
Theorists such as Aarseth (2003) observed that understanding interactive narratives such
as computer games or computational emergent narratives, ‘requires analysis practiced as per-
formance’ (p.5). In other words, to understand a computer game such as Oblivion, one must
firstly play it. Gray et al. (2007) observe that being familiar with and having insight into
the matter in question is important for qualitative research. In this study, the selection of
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recruits was based on their experience. My own experience with Oblivion as a player has
also shaped this study. On its own, playing a game is clearly not a proper method of analysis,
but the experience itself is important for building theories and forming hypotheses for case
study research. Gray et al. also point out that participatory methods of enquiry that enrich
a researcher’s perspective and facilitate insight are certainly appropriate for qualitative re-
search. In the observational fieldwork discussed in this chapter and presented in the next,
personal introspection derived from knowledge or experience with the sample environment
was important in the design of the study.
The next section discusses how others have tackled the problem of evaluating engagement
in interactive narratives.
5.2 Methods to Evaluate Engagement
Understanding and describing the importance of engagement for a narrative or story to suc-
ceed, is traced at least as far back to Aristotle’s (350 BC) explication of Proper Pleasure.
This, as Hiltunen (2002) interprets, is the experience of pity and fear in an audience, leading
to pleasure or catharsis, as the matter or concerns in question resolve. Indeed, as noted in
Chapter 3, catharsis is a result that can only follow involvement, connection or engagement
with a narrative or concern that has already been experienced or has gone before. From these
early analyses, methods to produce maximum pleasure and discover how to intensify them
were sought.
Vladimir Propp (1968) pursued the idea that a formulaic approach derived from examin-
ing the structure of fairy stories would reveal a universally successful and engaging structure
for stories. He concluded that a set of 31 narratemes or function units presented in particular
sequences combined with seven character roles were the basis of all successful stories. But
are approaches such as Propp’s useful for understanding interactive narratives? His analyses
of the sequence and functions of narratemes certainly support the idea that narratives can
be segmented and the parts observed, however the role of the characters is quite different in
interactive narratives. The relationship between user and avatar replaces the connection be-
tween user and characters as we know them in cinema or books. Participants in the Oblivion
study tended to ignore characters unless they contributed in some way to the user’s success or
path through the narrative. Participants also remarked that the characters were frequently not
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believable, and drops in the level of user engagement were often seen to be associated with
user-character interactions. On the other hand, users’ engagement with characters who had
been killed, were observably different. In Oblivion, users should search the bodies of slain
characters for loot, utilities or weapons and add them to their own avatar’s inventory (store
of items). This constitutes a highly engaging user-avatar interaction, and in the study dis-
cussed here, user-avatar interactions were observed to be significantly more engaging than
any other interaction type.
Differences exist between engagement in conventional stories and narratives and engage-
ment with the events and the sequence of interactions experienced by a user who has agency,
such as in a computer game or virtual world. However, as Reidl and Young (2005) write, there
is no agreed evaluative methodology for interactive narrative. Further, Louchart and Aylett
(2007) observe, the evaluation of interactive narrative is still an open research question.
There are existing methodologies in the public domain to facilitate understanding and
evaluating engagement, but there are no agreed standards. Existing methodologies are largely
phenomenological and seek to collect data without preconceived or a priori theories. Reid
et al., (2005), for example, adapt Interpretative Phenomenological Analysis (IPA) to explore
lived experience. This approach could certainly be deployed for a future study using the
Four-Factor Framework, however the IPA does not test hypotheses and avoids assumptions
such as the premise that is at the heart of this study.
Freeman (2004) advances methods to create emotion in games. The focus of Freeman’s
work is to explicate techniques for the enrichment and deepening of the presentation of char-
acters in computer games and their roles by adding layers of complexity. It does not how-
ever examine interaction as a feature of the narrative experience. Work by Mallon and Webb
(2006) in interactive computer games uses a six-step, analytic method based on a phenomeno-
logical approach because they are interested in the interpretation of individual subjective
evaluative processes. However, they did not commence with a preconceived theory or hy-
potheses. Understanding what engages people, and the motivations for engagement through
the observation of the four fundamental elements in interactive narratives is central to this
study. A theoretical perspective, such as the starting premise advanced in this thesis, was not
the starting point for Mallon and Webb who sought to develop propositions from their study,
or for Reid et al., who sought to interpret the experience of others at a psychological level.
In Calleja’s (2007b) study, interviews and qualitative analysis of the responses were used
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to develop his conceptual theories of engagement, involvement, and incorporation. Calleja
succinctly differentiates between the designed and the participatory narratives of players in
the sample games he examined. Mallon and Webb’s work explores the distinction between
perceived and actual agency.
The study described in this work takes a qualitative approach to understanding the four
elements agency, engagement, drama, and narrative. The results have returned patterns that
indicate links between (a) the elements, (b) the interaction types, and (c) engagement. The
scope of this study has been confined to the development of the methodology to facilitate
the granular examination of the fundamental elements in interactive, narrative forms in one
sample environment. Further work is planned to refine the methodology for the examination
of the fundamental elements in more depth, and across a broader field of samples.
The overarching methodological approach to the study described in this chapter is qual-
itative. The field study, deploying the Four-Factor Framework, encompasses a series of six
case studies that form the basis of the next stage of the research. This is described in the next
section.
5.3 The Four-Factor Framework
In this study, the analysis of the 3D interactive computer game Oblivion demonstrates the
Four-Factor Framework methodology that has been developed, and forms the basis of this
research. For this study six case studies were undertaken over a period of four months. The
purpose was to discover if user engagement could be observed, and if links could be made
with the three other elements agency, drama and narrative. The goals of this study surround
the observation, retrieval, analysis and visualisation of measurable values that are the focus
of the Four-Factor Framework as a novel analytic methodology.
The decision to undertake case studies for each subject was prompted by the depth re-
quired for the observations, and the time required for the analysis of each set of data. Further,
this approach was expected to yield the types of data that could be processed by the Four-
Factor Framework. The type of data collected should facilitate an understanding and eval-
uation of the four fundamental elements, particularly the level of user engagement at each
interaction. Any method of data collection for the four factor analysis considered suitable for
this purpose by a researcher could potentially be used.
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Six experienced players were observed playing each of the three scenarios. The only
criterion was that they should have experience in a role-play game and be able to navigate.
Of these six, five were male and one female. Three subjects responded to an advertisement for
the study, and three were recruited by word of mouth. Participants appeared eager to take part
in the study, and of the six, three were experts with Oblivion, two had extensive experience in
the genre, and one was a novice. Participants frequently made comments during the sessions,
and explained their interest in computer games with enthusiasm.
The preliminary analyses of the sample environments are important. Identifying key in-
teraction points in advance enables the comparison of these between subjects. Further, the
recording and assessment of user interactions and levels of engagement required a high de-
gree of cognitive commitment for accuracy; any preparatory work is advantageous. Stream-
lining this process is important for further studies.
In the following subsections, the process used to collect data for the Four-Factor Frame-
work methodology is discussed. The process of identifying the field to be examined, and
the selection of case studies were adapted from Eisenhardt’s (1989) theory-building process
using cases. It should be emphasised that the Four-Factor Framework does not specify a
case-based approach to collect the data. The only criterion was that the data must yield
values for the fundamental elements that are linked to Interaction Frames. The following
sections describe how the data used in this study were collected.
5.3.1 Defining the Interactive Environment
The environment, or set of circumstances where engagement was to be measured, was ap-
proached as a sequence of events or interactions. Preparation for the study was made by
firstly identifying the test scenarios. Three scenarios were isolated and prepared in advance
from the sample Oblivion (Bethesda Softworks, 2006) game. Key interactions and events
designed into the narrative were recorded. These were the events that all subjects would
experience, and were included in an observation sheet prepared for each scenario. The obser-
vation sheet also included sections to accommodate interactions that could not be identified
in advance, such as events specific to the avatar’s chosen race, or an unexpected response
from a subject. For these, the participatory observer noted the interactions and assessed user
engagement on the fly. The observation sheets were then later compared to the user’s own
assessment. The observation sheets and subject questionnaires are provided in Appendix D.
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The goal of this work has already been described. It is to develop methods to observe
the four fundamental elements, and from these observations, new and deeper insights into
the interactive narrative experience will be facilitated. The claim is not made that the four
elements defined represent the entirety of interactive experience. The result of the Four-
Factor Framework methodology, should ultimately be the design of user interactions that
contribute to narrative experience rather than being perceived as hindering it.
The criteria for the selection of the interactive narrative environment (Bethesda Soft-
works, 2006), for this study were threefold:
It should facilitate user agency and designed interactive scenarios, so that participatory
and designed narratives could develop.
Oblivion (Bethesda Softworks, 2006) presents seven interaction types and four scenario
types that demonstrate varying levels of agency and narrative. The three scenarios chosen
for evaluation were the interactive experiences discussed next.
• Create Avatar. The user was presented with a default avatar (user character) so that he
or she could modify it. This involved, for example, altering facial or racial features, and
selecting the character role type. This scenario presented high levels of user agency
combined with minimal narrative.
• The Imperial Prison scenario presented minimal user agency and a strong designed
narrative thread. Users found themselves confined within a prison cell under a fictional
Imperial City. Old bones, rusted wrist irons and stone slabs for the walls and floor
characterise the prison cell. The user had minimal agency, and he/she could only walk
around, drink water or sit. Further, mockery and provocation by the prison guard had
to be endured to progress to the next event.
• The Quest was the mission to deliver the Amulet of Kings to the only surviving son of
the assassinated King. This scenario presented levels of narrative and agency that were
more or less equivalent. A central story with side quests that a user may explore was
presented. The interactive experience was driven in part by the narrative design, and in
part by the user choosing the next interaction.
Users can engage with an avatar. In a 3D environment the player character is repre-
sented or embodied by an Avatar, and views the 3D world from the perspective of the
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avatar. This is a three-dimensional character controlled and, in Oblivion, to some degree
designed and developed by the user. Bayliss (2007) calls it the user’s locus of manipu-
lation within the interactive, narrative environment. Klevjer (2007) calls it the navigable
or avatarial camera. Even though it may have little impact on a user’s success or fail-
ure within the environment, others such as Sudnow (1983, as cited in Klevjer, (2007))
describe it as so compelling, the experience can be compared to an electro-umbilical
hookup. In the Oblivion study, interactions between user and avatar were shown to be
highly engaging, and consistently more engaging than any other interaction type.
The environment should have a strong narrative structure, and present alternative or
branching sets of narratives. By analysing interaction in a narrative environment, the
goal of the study was to facilitate insight into the problems and concerns that have been
discussed in this thesis. These relate to (a) the perceived clash between narrative and
agency, (b) the development of techniques to understand and visualise the relationship
between interaction and narrative, and (c) the observation of how the four elements be-
have in branching narratives, and how engagement is affected as the scenarios play out
and are configured through both user agency, and narrative design.
The three criteria listed above were chosen for this study so that tests could be made in
a 3D interactive narrative environment where a user has agency through an avatar. Further
work is to deploy the Four-Factor Framework in contrasting environments such as those that
cross media, and for comparison of target demographic groups.
5.3.2 Identifying Interactions
A preliminary analysis of each scenario is important for the implementation of the Four-
Factor Framework. This is so that interactions common to all participants can be included in
the observation material. For example, all subjects experience the User is mocked by guards
interaction, or the User is attacked by rats interaction. Preparing observation material in ad-
vance, facilitates the observation of interactions that emerge and cannot be known in advance
such as User hacks the game engine or User exclaims to observer. Importantly, since the
granular view of interaction taken in this study requires examination at the interaction level,
observations must be comprehensive so that levels for the four elements can be established.
The process used in this study involved defining each interaction recorded on the obser-
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vation sheets, using the lexical resource FrameNet (Berkeley FrameNet Project, 2008). This
was so that the three-part structure of an interaction defined and used in this study would be
appropriately descriptive. This was described with more depth in Chapter 2. The observation
material and user questionnaires for the three scenarios are available in Appendix D.
Interactions were also categorised by type.
• User-System interactions.
• User-Environment interactions.
• User-Avatar interactions.
• User-Character interactions.
• User-User interactions.
• User-Observer interactions.
• Character-Character interactions.
• Character-Environment interactions.
The list of interaction types include those that involve interactions between (a) virtual
characters, and (b) virtual characters and the environment. These are important since they
were shown to be somewhat engaging in users’ participatory narratives.
Defining interactions by type enhances the analysis of the four elements. If a pattern of
high engagement is observed, then it can be tested for patterning against interaction types.
For example, User-Avatar interactions were found to be highly engaging regardless of all
other factors. User-Character interactions engaged only if (a) agency was facilitated, or (b) a
high level of drama was present.
Having prior experience or knowledge of the environment is advantageous for the obser-
vation and evaluation of user experience, since it enhances an observer’s understanding of
the effect of certain interactions and strengthens the connection between observer and partic-
ipant. Interactions that are known in advance, and that all subjects experience, are points of
focus. These can be compared against the data collected from other subjects. Comparisons
are also made between observed and participatory evaluations of engagement.
5.3.3 Designing Observation
Designing observation involved understanding interaction and engagement in the sample
scenarios as the subjects engaged with the story and the environment. Three sets of ques-
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tionnaires that targeted user experience were developed in conjunction with three sets of
observation documents. These are shown in Appendix D. Observation was concerned with
understanding the story for each participant. Since some interactions are known in advance,
they can be observed and compared with the other subjects. Some interactions cannot be
known in advance and cannot be predicted. The Observation sheets facilitate the recording
of interactions that are specific to a subject’s experience as it plays out. It is important to
understand how, with what types of interactions a subject actually engages.
Observation sheets also note the subjects’ behaviour at pre-defined interaction focus
points. These are the interactions that all subjects experience and can be compared. For ex-
ample, a Ridicule interaction is experienced by all subjects in the Imperial Prison scenario.
Observing each subject’s response gives some indication about the levels of engagement,
agency, drama and narrative centrality of that interaction.
The questionnaires were concerned with the subjects’ own description of the experience.
Subjects were asked, for example, their opinion about Cut-Scenes, about what was most
engaging about a scenario, and what was least engaging. How important to your game ex-
perience is creating an Avatar? They were asked about specific interactions and what would
have made them more engaging. They were also asked to add anything else they would like
to say.
5.3.4 Measuring Engagement
Each session involved a single subject, and represents a single case study. My role was par-
ticipatory observer during the data collection stage. This is defined as a user-observer (UO)
interaction type, where the participant can interact with the observer, as well as the environ-
ment and characters in the story system. UO interactions are taken to be valid participatory
user experiences that are included in the data analysis. Four of the studies were undertaken
in a quiet isolated environment. The subjects played the game Oblivion, and worked through
the scenarios while I was seated and observing beside them. Two of the studies were under-
taken in a noisy, busy environment. The immersive nature of the 3D interactive environment,
however, filtered out the noise and distractions. People nearby were attracted to the game
being played, and this indicates that recruitment of subjects would be relatively easy in this
environment.
Subjects were presented with the same three scenarios in the same order. As each subject
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progressed through the scenarios, observations were made. This was facilitated by the prepa-
ration of the observation material in advance, so that the flow of user interactions could be
recorded. Video or audio recording was not deployed in this study, for fear of being too in-
trusive, but is planned for forthcoming studies using the Four-Factor Framework. At the end
of each scenario, the subject completed a questionnaire. The questions asked aimed to enrich
the observational evaluation of the subjects engagement for comparison with the subject’s
own estimation of his or her engagement and experiences.
The time taken by the subject to respond to the questionnaire enabled further observa-
tional note taking. This was crucial since observations could be recorded before they were
forgotten, and the observational notes made while the subject engaged with the scenarios
could be expanded with more detail. There were times that a subject would sigh, groan or
exclaim. There were times that subjects asked questions, or made comments to the observer.
Body language, facial expression and verbalisation were also noted. The subject’s question-
naire responses were used to validate observations, and evaluate common response trends.
For each interaction observed, a value representing engagement on a Likert scale of 0 - 3 was
allocated. These indicated Not engaged, Somewhat engaged, Engaged and Very engaged re-
spectively. The scale was the same as that used in the dramatic value study, and intended
to normalise the results so that they could be contrasted at each interaction node, retrieved
from a database and visualised. Immediately following the session, the observations and user
responses were summarised into a two page document. This proved important to retain the
link to the experience in memory even after some time had passed
There is no accepted method to estimate user engagement in these environments. How-
ever, of the six subjects, five shared an enthusiasm for the genre with the participatory ob-
server. The shared sense of involvement and the comprehensive knowledge of the test envi-
ronment contributed to the assessments of user engagement. The design of the observation
sheets and the user questionnaires were intended to facilitate a comparison between reported
and observed engagement. In this study, subjects often made comments to the participatory
observer. Engagement and affective behaviour were also indicated by sighs, groans and com-
ments directed at in-game characters or events. Levels of Agency, Drama, and Narrative
Centrality were also evaluated during this stage, and measured on the same Likert scale. In
the findings that are discussed in the chapters that follow, it was shown that patterns unique
to each fundamental element were revealed. Further the patterns were shown to be present
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across the samples. If, as Eisenhardt (1989) suggests, constructs continue to prove to be im-
portant as a study progresses, then a firmer empirical grounding for the theories that emerge
is established. Refinement of this evaluative phase, is however necessary.
In the next section, the methodology for explicating and demonstrating the Four-Factor
Framework is discussed.
5.4 Methodology
The previous section introduced the concerns that this chapter addresses. This section de-
scribes the methodological approach to understanding the fundamental elements of interac-
tion and how they alter or respond in narrative or story systems where agency is facilitated.
The Oblivion (Bethesda Softworks, 2006) study used a mixed research approach (Cohen,
Manion, & Morrison, 2007). Three characteristics of the study are explained in the context
of this approach.
• A focus on individual cases. The individual stories or experiences are the crucial sets
of data in this work. While all cases have some factors in common, such as specified
interactions and particular narrative experiences that can be compared, the focus of this
study is the detailed examination of interaction at the elemental or granular level.
• The subjectivity and personal involvement of the researcher must be understood in any
study, and was discussed earlier in this chapter. The impact of my own experiences
in the sample environment resulted in a shared sense of involvement during the obser-
vations. My primary role was observer; I did not initiate conversation or attempt to
affect the course of the story. When subjects made comments or asked questions, I did
however respond, and this contributed to the sense of involvement with the subject and
the virtual environment.
• Understanding actions and meanings too, are key if we are to understand interactive
story systems, dynamic narrative and the media they inhabit. Furthermore, we need
to observe and understand the actions of human beings, and the choices they make as
they interact and engage with media and content.
The goal of this research was to develop methods that facilitate an understanding of the
micro-fundamentals of interaction and narrative. In other words, understanding individual
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participatory experiences, and the elemental constructs involved in the development of each
individual’s story. To do this, sample scenarios were selected so that the inherent levels of
drama, the degree of agency facilitated, the relevance of the narrative and the levels of user
engagement that result, could be observed.
Qualitative descriptions of the case studies are presented, so that each can be under-
stood in the context of the particular narrative experience observed; this is the purpose of
the Four-Factor Framework. It is a methodology that facilitates understanding and analysing
interaction and narrative, at a deeper level than previously possible. The perspective taken
reveals the elemental narrative constructs at work as the narrative unfolds. It reveals the el-
emental interactive constructs, and examines the relationship between story and interactive
constructs.
The contribution this thesis makes lies in the novel methodology developed. Addition-
ally, the results revealed through the analyses are significant, since they succeed in uncov-
ering and illuminating the inter-linkage between interaction and narrative. They reveal the
relationships, the levels and the links between the four factors; they show how each case story
is structured, how each case responded to specified interactions and the dramatic quality of
the narrative presented.
The application of the Four-Factor Framework is broad. It need not be confined to
analysing one interactive genre. It can be deployed for any set of circumstances that has
a sequence of prescribed events combined with user interaction. In the next section, the case
studies are presented. These outline the story structure for each case, and demonstrate how
the Four-Factor Framework was used to analyse specified scenarios in the sample interactive
narrative Oblivion (Bethesda Softworks, 2006).
5.5 Introduction to the Analysis
The analytic methodology developed in this work defines interactive scenarios, narratives, or
stories as a series of interactions called Interaction Frames. Interaction Frames define inter-
actions in a way that simply and succinctly allows for the description of the level of agency,
engagement, drama, and the narrative constructs that are particular to each, in any given se-
quence. The interaction is considered to have three parts. The Agent of the interaction, the
Interaction, and the Objects affected by the interaction. As described in the previous chap-
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ter, defining an interaction can be a somewhat subjective process, so the semantic resource
FrameNet (Berkeley FrameNet Project, 2008), was chosen as a reference to support a concise
description that could capture the appropriate nuance. For example, a user exploring an inter-
active narrative environment may spy an island, or the user may notice the island, or indeed
watch the island. It is at this point in the research that interactions are denoted as Interaction
Frames. This indicates the interactions have been semantically considered, modelled, and
understood within the three part entity, agent, interaction and object. If the researcher is sat-
isfied the correct label has been denoted for an interaction, he/she then moves on and defines
the next interaction in the same way. Using this technique, a scenario can be interpreted as a
series of Interaction Frames that facilitate the analysis of its Fundamental Elements. In Ap-
pendix C the data collected for each subject in the case studies at this phase of the analysis
are presented.
Developing techniques to observe and measure the Fundamental Elements is at the heart
of this work, and is motivated by the research questions that ask whether the Fundamental El-
ements in interactive narratives can be observed and measured. Chapter 4 described a method
in development to define a dramatic variable for this study. This chapter describes a method
to understand user engagement in a way that facilitates its observation and measurement.
This involves the development of a technique that uses observation and user self reporting
to collect data from six case studies where subjects played the interactive narrative computer
game Oblivion (2006). The purpose was to determine whether data could be collected, and
whether it could reveal the parts of the narrative that had engaged, and those that had not.
Other analyses such as the type of interaction is observed. Does engagement link for
example, more often to User-Environment or User-Character interactions? In the study, all
User-Avatar interactions were found to link to extremely high levels of engagement in all
six cases. User-Environment and User-Character interactions were less engaging but more
numerous than other interactions such as User-Observer, (where the user interacts with an
observer). Examination of the data for patterns of elevated factor values such as high drama
or high agency was also made. The results suggest that high engagement was almost always
associated with high agency, and if not associated with agency, it was associated with drama,
and only rarely associated with the narrative.
The 36 dramatic situations advanced by Polti (1977), were also considered in relation to
the Four-Factor Framework. If a Polti situation could be assigned to an Interaction Frame,
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or sequence of Interaction Frames, then the level of drama already assessed was shown to be
invariably high. However, this study revealed that the Polti situations related to the experience
of the user and not the designed narrative. Although highly dramatic events were presented
by the designed narrative, if few or no options for agency were available, these events did
not actually engage the subjects. Using Polti situations to understand or assess the drama in
the sample Interaction Frames showed that the locus of the drama was in the user experience,
rather than the story told. This observation is discussed further in this chapter and with more
detail in Chapter 7. Polti’s situations are listed in Chapter 8.
To measure the granular, abstract, fundamental elements (agency, drama, narrative and
engagement), metrics must firstly be defined. The process of measuring and defining a dra-
matic level was described in Chapter 4. The goal of the survey in Chapter 4 was to deter-
mine whether the sample population rated words and phrases at similar levels on a Likert
scale. Dramatic level also came from direct observation of the subjects, self-reporting by the
subjects and the results compared against existing qualitative perspectives of high or strong
drama such as the definitions advanced by Freytag (1863) and Polti (1977). Where high
levels of drama were assigned, contrast, conflict or strong emotion were also found.
Measuring agency requires a somewhat different approach. In the earlier chapters agency
was defined by Murray (1997) as the satisfaction of deliberately initiating an action that
visibly affects the narrative or perceived course of events. In this work, an agency metric is
defined by the number of interactions available in each Interaction Frame. Interaction Frames
are not limited to the constraints of the designed narrative. The study includes all events that
affect the subjects at each Interaction Frame. For example, Mark received a mobile phone
text message at the commencement of the Deliver the Amulet scenario. This is added as an
Interaction Frame because it is part of Mark’s story and increased his options for interaction.
The Interaction Frames where James chatted to the observer in the Imperial Prison scenario
were important because James enjoyed discussing what he was doing, it contributed to the
assessment of his engagement with the designed narrative and was in contrast to the subjects
who did not chat with the observer.
However, the Interaction Frame Avatar is immobilised for example, facilitated very lim-
ited options for agency. Indeed, in these Interaction Frames the subject could endure or
terminate the session. In the Interaction Frame King opens dialogue with Mark similarly,
very limited opportunities for subjects to interact were facilitated. However, subjects were
5.5. Introduction to the Analysis 85
shown to defy the narrative design by refusing to co-operate when asked to select a question
from a list. Examples of high agency Interaction Frames were: Bee investigates inventory
and Nathan robs corpse. In these Interaction Frames subjects had the opportunity to interact
within the designed story. Interaction with the subjects’ inventory could involve selecting
weapons, consuming potions, or counting gold. Similarly, Nathan robs corpse involved op-
tions such as taking weapons, gold, and other loot. When a user’s avatar was immobilised,
agency and engagement were typically at the lowest level (zero). When interacting with
an inventory, the subjects’ levels of agency and engagement were high. As Mateas (2000)
observes, (“the degree of agency influences the degree of immersion” p.1)
A method to measure narrative is also required for the Four-Factor Framework. Since
as suggested by the data returned using the Four-Factor Framework, the narrative drives
the experience from the beginning, through the middle and to the end, and its relevance to
the current Interaction Frame is also rated on the four point Likert scale. This metric is
called narrative centrality. For example, when Bee heard the King and soldiers approach,
then saw them enter her prison cell, the relevance or level of the narrative was very high.
The interaction was driven by the pre-designed sequence of events that, in this scenario,
did not facilitate user agency. On the other hand, when Christopher and Bee independently
articulated the implausibility of the King’s pre-designed dialogue, the narrative failed, it was
subsumed by disbelief, and its relevance was zero.
Although there have been methods to evaluate engagement such as Mallon and Webb
(2000) and Calleja (2007b) among others, no standard metric to measure engagement is
known. For the Four-Factor Framework three phases were involved in establishing a level
of user engagement for each Interaction Frame. The steps used in the Oblivion (2006) study
are described next. It is important to point out that a researcher deploying the Four-Factor
Framework would assess his or her own approach to evaluating values for the four Funda-
mental Elements depending on the interactive media, target group and purpose of the study.
A concise list of steps precede the discussion.
1. Define the Interactive Environment to be studied. For example, a 3D game or mixed
reality event.
2. Identify test scenarios to be deployed. For example, two or more contrasting scenarios
that can yield or illustrate the data collected.
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3. Define the target demographic group. For example, a specified age group or a group
with a particular history or characteristic.
4. Define the criteria for observation. For example, is engagement with agency and/or
drama to be observed? Is gender interaction or a specific situation type to be observed?
5. Design the Observation Instruments. For example, will questionnaires, video or par-
ticipatory observation notes be used? Decide how you will record interactions for
analysis.
6. Define the Interaction Frames observed from the instruments you have used.
7. Determine and record a quantitative value for the fundamental elements you have cho-
sen to investigate for each Interaction Frame.
8. From these data, undertake the analysis appropriate for your study.
The processes delineated next, expand upon the list of steps and explain how engagement
was rated on the four point Likert scale used in this study.
1. Familiarity with the Environment.
Firstly, the interactivity and the environment must be understood. For the Oblivion
(2006) study, a reconnaissance of the environment was made. This was in preparation
for designing sets of observation sheets and user questionnaires to collect data. These
are shown in Appendix D. If we know the interactions that the subjects will experience
before hand, they can be included in the observation sheet. There are interactions that
cannot be foreseen, and an observer must be ready to note these as they occur. At the
end of each sample scenario, the subjects were given a short questionnaire that facili-
tated self-reporting of engagement at particular events, and the subjects’ opinion about
the interactions. Since each subject typically took up to ten minutes to complete the
questionnaire, the observer used this time to refine and augment the observations. Even
during this preliminary phase, Interaction Frames are being considered. For example,
if all subjects are to be attacked by rats, we know an attack Interaction Frame is very
likely to be needed. This can then be added to the observation sheet as an important
Interaction Frame to observe and then compare for all subjects.
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2. Participant Observation.
The notes made during the observation of the session included how engaged or not
engaged each subject appeared to be. For example, body language such as intense
gazing into the monitor combined with rapid keyboard and mouse activity indicated
high engagement. Sweetser and Wyeth (2005), and Csikszentmihalyi (1993) call this
the flow experience. Other indicators were the comments or exclamations made, and
whether the subject was leaning back into the room or forward into the virtual world.
For example one subject appeared very engaged by the odd behaviour of one virtual
character that was the result of a hardware issue. Being familiar with the game also
contributed to understanding the parts of the scenario that were likely to engage and
those that were likely to be less engaging. Engagement was also assessed by asking
subjects to indicate the most and the least engaging things about the scenarios in the
questionnaires.
3. Post-Session Analysis.
Immediately following the session, the observer compared the subjects’ self reporting
in the questionnaires with the observations, and made an initial estimation of values
for the four fundamental elements (agency, drama, narrative and engagement). This
was supplemented by (a) aggregating subjects’ responses by theme and (b) a two page
summary of the session. The results were reviewed one to two days later while the
session was still fresh in the observer’s memory. At this point, there are Interaction
Frames that can be identified and added to the developing sequence. For example, the
theme of the subject’s robbing the bodies of slain characters was shown to have been
highly engaging, and an Interaction Frame experienced by all subjects. Therefore the
Interaction Frames rob, purloin or appropriate were considered in the context of each
subject’s observed and self-reported experience.
4. Defining the Interaction Frames.
Finally the ratings for each user are established. The material already collected for each
subject is reviewed, and the Interaction Frames that succinctly captures the essence of
the interaction are defined. It is important to capture the nuance of each frame as it is
considered, so the lexical resource FrameNet (Berkeley FrameNet Project, 2008) was
deployed to support this process. FrameNet’s value lay in its concise description of
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a word and its synonyms and troponyms. For example, a subject could remark, com-
ment, exclaim or retort following the Interaction Frame Guard mocks user. A subject
could inspect, scrutinise or check his or her avatar’s inventory. This is important to
observe and define, so that the manner of the subject can be captured. Once an Inter-
action Frame has been defined, the levels for each of the four Fundamental Elements,
agency, drama, narrative centrality and engagement can be reviewed and assigned. The
number of Interaction Frames chosen for a sequence is determined by the observer. A
greater number of Interaction Frames for each scenario would return a more granular
perspective, less Interaction Frames present a summarised sequence. The overarch-
ing consideration for the observer was that the frames selected were those that best
described the interaction.
5. Understanding the Data.
The purpose of the study presented in this work was to develop methods to observe
and measure the fundamental elements. The results of the methodology have shown
useable and novel data from six case studies. A prelimininary statistical analysis of the
data that was returned is presented in Chapter 6 that details the six case studies from the
Oblivion (2006) study. A frequency distribution analysis of the fundamental elements
for each user and for each scenario was undertaken. The data returned indicate that
there are patterns that exist between user engagement and the type of interaction. A
pattern between the rise and fall of the agency value and engagement is also suggested,
and patterns of effect upon user experience from the four factors are indicated. Another
advantage suggested from this initial assessment is that it is possible to identify a single
Interaction Frame or a sequence of Interaction Frames from a pattern of interest shown
in one or more sets of data.
The anonymous participants in the case studies are discussed next.
5.5.1 The Participants
Six case studies, each comprised of three distinct interactive narratives experienced by each
case participant in the 3D test narrative environment Oblivion (Bethesda Softworks, 2006) are
now explained. Five of the six cases were male computer game enthusiasts, and five of the six
cases were aged under 25. One case was a female enthusiast, one case a postgraduate student,
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and one case had limited experience with the particular game genre. All cases were drawn
from the School of Information Technology and Mathematical Sciences at the University of
Ballarat. The study received ethics approval in April 2008. The name of each subject has
been changed for privacy reasons.
1. Mark was a young male student with over 200 hours of Oblivion (Bethesda Softworks,
2006) gameplay. Mark was very familiar with the scenarios. He knew the back story
in detail, and the events that occurred at each stage of the narrative experience.
2. Antony was an academic over 45 years of age who had experience across a number of
game genres. Antony was only slightly familiar with Oblivion.
3. Christopher was an academic in his mid 20’s. He was an enthusiastic gamer with a
great deal of experience with the interactive narrative game type used in this study.
4. Bee was a young woman under 25 years of age, who had invested many hours in
Oblivion gameplay. She had used the environment for social engagement as well as
for personal entertainment.
5. Nathan was an Information Technology and Games Design student with a keen in-
terest in playing and designing computer games. He had vast experience across the
broad genre of computer games that included interactive narratives such as the sample
Oblivion environment.
6. James was a young male student with many hours experience with the sample narrative
environment Oblivion. James had extensive knowledge of numerous popular games
and game types. He was able to discuss these at length and in detail.
The next section summarises this chapter.
5.6 Summary
This chapter described a field study where six cases were observed while playing the inter-
active 3D game Oblivion (Bethesda Softworks, 2006). A description of the analytic method-
ology, the Four-Factor Framework, was presented in the context of the research design. The
methodology underpinning this investigation was qualitative field work. This followed the
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earlier study presented in Chapter 4, where both quantitative and qualitative methods were de-
ployed to evaluate user responses to define an inherent dramatic value for words and phrases.
The aim of the field study presented in the next chapter was to observe the four fundamental
elements with a focus on engagement.
A discussion of approaches to observing engagement in the literature‘ and the method
used in this research were presented. This was followed by a discussion of evaluating en-
gagement in narrative and interactive narrative, from both historical and contemporary per-
spectives. The initial phases of the Four-Factor Framework were discussed. These included
the selection of the study environment, preparation for observing user interactions and de-
scribing how users’ engagement was measured.
The next chapter discusses the case studies and the subjects’ experiences in the Oblivion
scenarios. This is followed by an analysis of the results, and demonstrates the granular view
of the data facilitated by the Four-Factor Framework. The 36 dramatic situations (Polti,
1977) observed in the case studies that include the added element agency are then discussed.
Chapter 6
Oblivion Case Studies
The previous chapter described the factors and constructs that were observed and measured
in the methodology advanced in this study. The importance and significance of these factors
has been argued throughout the introductory chapters.
In this chapter, an interpretative analysis of each of the six case studies is made. Each case
study evaluated three scenarios from Oblivion (Bethesda Softworks, 2006), the sample 3D
narrative environment used for this analysis. An interpretive approach was chosen, because
the nature of this study involves the granular or elemental constructs of interaction. The
primary purpose is to demonstrate the Four-Factor Framework methodology, and to describe
how the fundamental elements were observed in the field study that was undertaken. The
demonstration then describes, analyses and compares the flow of engagement with each of
the fundamental elements.
In previous chapters, the measure of agency was defined by the number of choices or
responses a user has at any given interaction. Narrative was measured by its centrality; how
relevant the designed narrative was at each interaction or event. Drama is taken to have
qualitative and quantitative values. Firstly, it is defined in the literature as any situation or
series of events having vivid, emotional, conflicting, or striking interest or results. Secondly,
the quantitative value is established based on the dramatic value study discussed in Chapter
4. The dramatic value study suggested that the words and phrases tested on a Likert scale
from 0 to 3 across 86 subjects did yield a commonly agreed dramatic value for all but two of
the sample words. The survey data is presented in Appendix A.
Engagement is the crucial factor that indicates the success of a designed narrative. It is
linked to the Aristotelian (350 BC) concept of Proper Pleasure that proposes that a story or
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dramatic performance should involve an intense threat of catastrophe or suffering that results
in catharsis or a release of tension at the story’s end. Measuring user engagement is at the
forefront of the Oblivion (Bethesda Softworks, 2006) study. It was discussed in the previous
chapter, and is also discussed in this. The findings of the study are presented in this chapter
and Chapter 7 that follows.
It is essential to understand how people interact with interactive media and systems, the
content presented, and what it is that engages. A method that can enhance our understand-
ing of how students for example, interact with knowledge is important, since there are many
platforms that can deliver content. Story-based e-learning, as Gjedde (2006) describes, can
facilitate the engagement of children with functional deficiencies. They may have little or no
verbal language, but engagement with story making facilitates self expression in other ways.
The Mixed Reality Laboratory (http://www.mixedrealitylab.org/) in Singapore demonstrates
virtual technologies and mixed reality projects that support cultural and familial user tech-
nologies for example. A family member can haptically connect with other family members
from the workplace or from any other location where technology facilitates this interaction.
However, the aim at the forefront in this chapter, is to demonstrate the novel method-
ology that has been developed in this research. The measure of its success relates to the
research questions that ask if there are fundamental elements in interactive narratives that
can be observed, and in some way measured. This chapter presents the field study introduced
in the previous chapter where the observation and measurement of data is demonstrated us-
ing the Four-Factor Framework. The data retrieved by the demonstration indicate that there
are patterns that can be analysed. The problem addressed in this work was to develop the
methodology to collect these novel data. A formal interpretation of these data is planned
as a future study, but indications of patterning and inter-linkage between the fundamental
elements have been observed, and are discussed in the sections that follow. A descriptive
statistical analysis is also presented based on the preliminary observations of the Oblivion
(Bethesda Softworks, 2006) data. The six case studies are discussed in the next section.
6.1 The Imperial Prison Study
Six subjects were observed in three contrasting scenarios in the single-player role-playing
game Oblivion (Bethesda Softworks, 2006). This section discusses the first scenario, The
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Imperial Prison (IP). The discussion of the quest scenario, Deliver the Amulet DTA, follows,
and the Create Avatar (CA) scenario concludes this chapter. A brief outline of the IP scenario
follows.
The subject found him/herself confined in a prison cell under the Imperial City,
and experienced taunts and mockery from the prison guard character. In the
distance the sound of approaching voices and footsteps were heard. This was
the old King and his soldiers. The King and soldiers entered the cell, and the
user was rudely ordered to move to the back of the cell. When the King caught
sight of the user, a cut-scene was activated where the kindly King claimed to
have seen the user before. A list of questions was displayed on screen. The
user was expected to select one or more questions so that he/she could acquire
more information about the circumstances of the narrative at this point. During
the cut-scene, the user could not move; the only actions available were to either
select a question or close the list of questions. Soon, a large opening appeared
in the prison cell wall. The King and soldiers exited. They ordered the user not
to follow. The user followed the King and his soldiers, and observed the attacks
upon the King and soldiers by assassins. Shortly after, the King and soldiers
disappeared. The user was then attacked by giant rats. The user then killed the
rats, and saw an escape opening appear in the castle wall.
The purpose of the IP scenario was to introduce the back story for the narrative involving
a user who controlled an avatar. Sets of characters controlled by the system were also key
elements in the narrative design. In the IP scenario, these include:
• A Prison Guard
• The King, his Captain and two soldiers
• A band of Assassins
• Rats
The six case studies analysed from the IP scenario follow. In Chapter 5 connections
between fundamental elements were defined as the similarity of the flows between elements.
Further, an element was considered to have a high value on the Likert scale if its value was
greater than 1.5 on the range from 0 to 3. A level was considered to be low if its value was
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less than 1.5 on the Likert scale. If an element had a value of 3, then it was taken to be highly
engaging. For example, if agency and engagement both had a value of three in an Interaction
Frame, then they were considered to be connected, and because the engagement value was
greater than 1.5, the Interaction Frame was considered to be engaging. However, it is the
comparative flows of data that illustrate the connections and shed light on the relationship
between the elements. The observed state of each element in each Interaction Frame is
shown and described in the tables that accompany each subject’s Interaction Frames. These
are illustrated in the following sections.
Table 6.1: Mark robs dead assassin Interaction Frame.
Table 6.1 shows Interaction Frame 27 Mark robs dead assassin. The Engagement Type
column indicates the elements that are connected by the same value (3) shown in the Level
of Engagement (LOE) column. Engagement E was connected to both agency A and drama
D, and all three elements were observed at the highest level three. The next column is the
Interaction Type for Interaction Frame 27. In this example, the interaction is between the user
Mark and the environment that presents a lifeless character. In the analyses of connectedness
presented in this chapter and the next, the users (the six subjects) are not included when
assessing or assigning a dramatic value for an Interaction Frame. The dramatic value used
in this study is based upon the inherent level of drama for the interaction and/or the agent
or object as previously described in the Dramatic Value survey in Chapter 4. However a
value for the agent when it is the subject, or for an object when it is the subject, is not
denoted. This is because the values for the fundamental elements have been normalised to
the four-point 0 to 3 range of the Likert scale. The assessment of dramatic value is then
validated by qualitative methods. The questions asked at this point are: is conflict and/or
strong emotion involved in the Interaction Frame; does a Polti (1977) dramatic situation
describe the Interaction Frame? For example, Mark robs dead assassin, may be a dramatic
level of three based on rob, (Level 1 somewhat dramatic), and assassin, (Level 2 dramatic);
the agent Mark is not included. Conflict and violence are suggested by the circumstances, and
Polti’s dramatic situation Daring Enterprise that involves the carrying off a desired person
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or object is evoked.
In the following descriptions, each subjects’ flow of engagement is presented in flow
charts indicating engagement with agency, drama and narrative. The graph flows are ex-
plained in an accompanying table for each subject. The “O” symbols in each graph mark
where connections between one or more elements are observed. The accompanying table
lists the Interaction Frames number by row, and this represents the Interaction Frame number
in the graph flows. For example, Row 27 in Table 6.3 is Interaction Frame 27. Mark’s table
describes it as Mark robs dead assassin, that has an engagement value of 3 and is a Polti
dramatic situation. Engagement in Interaction Frame 27 is also shown to connect to both
agency and drama (E-AD). Assigning the level of engagement was described earlier in this
chapter.
In Figure 6.1 presented on page 95, the top graph contrasts the flows between engage-
ment and agency, the middle graph contrasts the flows between engagement and drama, and
the bottom graph contrasts the flows between engagement and narrative centrality. The three
graph sequence is used to contrast all subjects’ engagement scenarios in this chapter. The
flow of engagement is identical in all three graphs. This illustrates the differences in con-
nectedness with engagement and the fundamental elements agency, drama and narrative.
The measure of engagement is important if we are to understand why one story or narrative
is more engaging than another. The connectedness between engagement and the three other
fundamental factors are represented for each subject in the following case studies, and illus-
trated in the tables in Section 6.3, Imperial Prison Conclusions and Section 6.4 The Deliver
the Amulet Study.
Each case is illustrated by a Figure and a Table. The table contains the Interaction Frame
descriptions and the interactions that were linked to engagement. These are represented as
E-A, E-D or E-N where E is engagement, A is agency and N is narrative. The Interaction
Type is shown in the next column. These indicate whether the interaction was between the
user and the environment UE, or between the user and a character UC or between the user
and an observer UO for example. These interaction categories were extrapolated in Chapter
2, Section 2.2 in some depth. LOE is the level of engagement. The Interaction Frames are
numbered by row, and are cross referenced with the accompanying figure that depicts the
flows of engagement with agency, drama and narrative. The numbers below the graphs in the
Figures match the row numbers in the Table. All data collected are available in Appendix C.
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6.1.1 Mark’s Story
In Mark’s story the sequence of Interaction Frames 1 to 16 are presented in Table 6.2, and
Interaction Frames 17 to 30 are presented in Table 6.3. The complete sequence is represented
in the three graphs shown in Figure 6.1.
Mark was not interested in the narrative presented, since he had already experienced it
on many previous occasions. Mark spent his time at the commencement of the scenario,
demonstrating his considerable skills of object manipulation while he waited for the scene
to play out. Mark was quite engaged at the commencement of the scenario, but his level
of engagement fell early when in Interaction Frame 4 he was mocked by the prison guard.
Mark’s engagement continued to fall until the King initiated a dialogue with him. At this
point, Mark’s engagement soared briefly, shown in Interaction Frame 12 in Figure 6.1 and
Table 6.2, and then dropped sharply shown in Interaction Frame 13 when his avatar was
immobilised.
Figure 6.1: Imperial Prison engagement flows for Mark.
This dramatic fall in engagement occurred at the point where Mark’s avatar was immo-
bilized, and he was unable to interact. This involved a cut-scene where Mark was asked to
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select questions from a list. The eighth Polti (1977) dramatic situation Revolt was demon-
strated as Mark quickly dismissed the question list boxes without reading them. This situation
involved a Tyrant (the interaction design), and a Conspirator (Mark) who revolts or rebels
against the lack of agency (the options available). This was demonstrated by dismissing each
dialogue box as it was rendered on the computer screen. The Revolt situation was observed
for all subjects at this point when the dialogue boxes were shown. At this stage in the sce-
nario, depicted in Interaction Frame 15 in Figure 6.1 and Table 6.2, engagement rose sharply
when Mark dismissed the King’s questions, rather than co-operating by selecting one or more
questions from the list provided. High engagement was sustained by the opening of a secret
passage (Interaction Frame 16) in the wall of Mark’s prison cell. Engagement then dropped
and remained low when Mark followed the King and soldiers through the secret passage; at
this point engagement fell to zero shown in Interaction Frame 24 in Figure 6.1 and Table 6.3.
The level slowly rose when the King and soldiers were attacked by assassins, and the Captain
was killed. Engagement was very high when Mark took weapons and objects from the bodies
of the slain assassins in Interaction Frame 27 shown in Table 6.3. Engagement dropped when
Mark noticed the King and the surviving soldiers had disappeared, then rose when Mark was
attacked by large rats in Interaction Frame 29. Engagement was still elevated when an escape
opening appeared at the end of the scenario.
Table 6.2: Engagement and connectedness in Mark’s IP scenario.
Figure 6.1 shows the flows of engagement E in contrast to agency A, drama D and nar-
rative N in Mark’s Imperial Prison (IP) scenario. This is the standard scale deployed in the
drama study presented in Chapter 4, and it is the standard scale used for the measurement of
the fundamental elements throughout this work. The X axes show the Interaction Frame num-
bers that link to the row numbers in Table 6.3 and Table 6.4. This pattern of representation
using a figure and tables is used throughout this chapter for all subjects when discussing the
data returned using the Four-Factor Framework methodology. In Mark’s data, it was shown
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Table 6.3: Imperial Prison Interaction Frames for Mark. Part A.
that E connected to A more than any other factor. When levels of user agency were high,
Mark’s engagement tended to be high. When levels of user agency were low, Mark’s en-
gagement was also often low. Table 6.2 shows that for Mark, the most engaging interactions
were those where options for agency were greater in number. However, when not engaged
by agency, observations made indicated that Mark’s engagement was with the drama. The
least engaging Interaction Frames observed for Mark, were those where the narrative was
central. Connectedness between the fundamental elements in Mark’s case occurred more
often between engagement and narrative (EA), and least between agency and the narrative
(A-NC). The aggregated descriptive statistics for all cases are presented in Table X in Section
6.3 Imperial Prison Conclusions.
The levels of engagement were shown to be high for the Interaction Frames where Mark
was doing something. Even though the attack by assassins was dramatic, it did not engage,
but the agency afforded by robbing the slain bodies of the assassins was in contrast and the
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Table 6.4: Imperial Prison Interaction Frames for Mark. Part B.
engagement level for this Interaction Frame rose. When understood in terms of Georges
Polti’s (1977) dramatic situations, there were two facets to every subject’s interactive expe-
rience. Firstly, there were designed interactive story experiences such as the appearance of
secret passages, and the attacks by rats. Secondly, there were participatory experiences such
as the false and fleeting sense of deliverance at the appearance of the King and soldiers, and
the revolt against the King’s cut scene as all subjects including Mark rapidly dismissed the
question/answer scenes. In Mark’s IP scenario there were six relevant Polti situations. These
are listed below:
1. Revolt. This involves a tyrant and a conspirator, and was demonstrated in Interaction
Frames 3, 5 and 15 Mark manipulates items in cell. Oppression was demonstrated
because the designed story of the prison cell was not engaging and the narrative de-
sign did facilitate user agency. The conspirator Mark, chose to revolt against this by
demonstrating his skill in overriding the physics and geometry settings. The obser-
vations made using the Four-Factor Framework showed that without some degree of
agency, levels of engagement fall unless propped up by sufficient levels of drama.
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2. Rivalry of superior and inferior. This was observed in Interaction Frame 4 Guard
mocks Mark and at the conclusion of the scenario in Interaction Frame 30 Mark kills
rats. This involves superior and inferior rivals and an object of the rivalry. This dra-
matic situation was experienced by all subjects in their own IP scenarios. The superior
rival could have been the character of the mocking prison guard who seemed to have
the upper hand. In Interaction Frame 30, clearly Mark was the superior rival, the at-
tacking rats were the inferior rivals and the object of the rivalry was life itself. In
Interaction Frames 3 and 5, the inferior rival and object of rivalry were less clear be-
cause (a) all subjects including Mark dismissed the taunts, and (b) the scenario did not
link to or have an effect upon any other subsequent scenario.
3. Deliverance. In this situation the unfortunate (Mark) was threatened by the annoyance
of the taunts of the guard character. Furthermore, subjects had no effective agency in
this environment. The sound of the approaching King and his soldiers (the rescuers) in
Interaction Frame 6 facilitated the hope of some form of liberation. Interaction Frame
16 also promised the hope of liberation when the secret passage from the prison-cell
was revealed.
4. Falling prey to cruelty or misfortune. This was observed in Interaction Frames 13
and 14 when the avatar controlled by Mark (the unfortunate) was immobilised and he
was compelled to endure the cut-scene experience (the misfortune) with the King. This
dramatic situation was also experienced by all subjects in this scenario. The failure
of this sequence to engage Mark is indicated by the interaction type for the Interac-
tion Frames. In both frames engagement was connected to agency, and the options
for agency were zero. Because engagement connects to agency in these Interaction
Frames, engagement was also zero.
5. Disaster was demonstrated by the failure of the narrative form (the cut-scene) to en-
gage the subjects. It was linked to Interaction Frames 13 and 14 in Mark’s scenario,
and observed in all other subjects’ Interaction Frames except for Christopher. It was
the consequence of both of the Falling prey to cruelty or misfortune situations. Polti de-
scribes Disaster as involving a calamity or catastrophe, and these were demonstrated
by the failure of the cut-scene to engage. Further, outrage was suffered by all subjects
who endured this sequence. The disaster is associated with the authors who clearly
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intended the cut-scene to provide background to the unfolding drama. However, the
apparent outrage experienced was somewhat mitigated by the subjects who were able
to Revolt by closing down the dialogue boxes associated with the sequence.
6. Daring enterprise. This is evoked in situations such as Interaction Frame 27 where
conflict, preparations for war, adventurous expeditions and the capture of desired ob-
jects occur. The presence of assassins and the defeat by the King and his soldiers were
daring enterprises witnessed by the subjects. However, it was the experience of the
robbing of the slain assassins and the possibility of carrying off desired objects that
engaged all subjects including Mark.
In his questionnaire, Mark commented that the best thing about the Imperial Prison scenario
was “interacting with the objects around the prison”. This was also observed during the
session and is shown in Interaction Frames 2 and 3 in Table 6.2.
Mark reported that the worst things were:
1. It was very limited to what you can do.
2. It was a very limited start for an open-ended game.
6.1.2 Antony’s Story
Antony’s Imperial Prison (IP) experience was characterised by an enigma. He appeared to
puzzled about what he was supposed to do, and this was compounded by not being quite
sure what was actually happening. Although Antony was observed to have commenced the
narrative experience with a high level of engagement, he quickly became bewildered and was
not certain if he was in a prison-cell. This is likely to have been the reason for the rapid drop
in his level of engagement shown in Interaction Frame 3 of Table 6.5 Antony is bewildered.
By accident, Antony changed the avatar viewpoint to third person shown in Interaction
Frame 4, and this raised his level of engagement immediately. Antony had not previously
been exposed to the back story of Oblivion (Bethesda Softworks, 2006), so when the prison
guard played out the mockery and ridicule scenario, Antony firstly makes a brief retort, then
asks the observer, if a key was available. These Interaction Frames are illustrated in Rows
5 to 7 in Table 6.5. By this time, Antony’s engagement had dropped to a low level, and
wavered between low and zero throughout the scenario until as shown in Interaction Frames
35 to 38 in Table 6.6, he was entertained by the altercation with the rats, and had discovered
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Table 6.5: Imperial Prison Interaction Frames for Antony. Part A.
his inventory. The entrance of the King and soldiers into the scenario shown in Rows 8 to
11 in Table 6.5, did not raise Antony’s engagement level. His engagement then appeared
to have completely dropped to zero by Row 12. This was because Antony did not know
what he was supposed to do, or how much and what types of agency were available to him.
His confusion was made worse at this point. The 3D environment physics did not correctly
locate Antony’s position in the environment, and this resulted in one of the King’s soldier’s
repetitively demanding that Antony move to the back of the prison cell in rows 11 and 14
even though Antony was already there. Row 15 in Table 6.5 is where Antony had moved
forward and then back once more. Engagement was low until the King recognised Antony
in Interaction Frame 16, and engagement briefly spiked. Following this, his engagement
dropped to zero. Polti’s dramatic situation Falling prey to cruelty or misfortune was also
observed in Interaction Frames 17 and 18. This involves a misfortune and an unfortunate
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Table 6.6: Imperial Prison Interaction Frames for Antony. Part B.
who is robbed of hope. Antony’s hope of an interesting encounter with the King was dashed
by the misfortune of having his avatar immobilised and being asked to select a question to
ask the King from a list. This appeared to annoy Antony who quickly closed the dialogue
boxes involved and engagement remained low. The assassin attack scenario did not affect
Antony’s level of engagement, however it did rise again momentarily when Antony took
the slain Captain’s sword in Interaction Frame 33 in Table 6.6. Engagement then dropped
somewhat until the attack of the rats. Antony’s engagement rose as he fought back the rats,
and subsequently discovered the escape opening at the end of the scenario.
Antony experienced the same six dramatic situations (Polti, 1977) discussed in Mark’s
story. However, Antony was observed to have the additional Polti situation enigma.
1. Revolt. Involving a tyrant and a conspirator.
2. Rivalry of superior and inferior. Involving a superior rival, an inferior rival and the
object of rivalry.
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3. Deliverance. Involving an unfortunate, a threat and a rescuer.
4. Falling prey to cruelty or misfortune. Involving an unfortunate and a misfortune.
5. Disaster. Involving a vanquished power and a victorious enemy.
6. Daring enterprise. Involving a bold leader and an adversary.
7. The Enigma. This involves an interrogator, a seeker and a problem. For Polti (1977),
enigma was a riddle that must be solved on pain of death. However, the method pre-
sented in Chapter 4 to assign a dramatic value for an Interaction Frame, does not rate
enigma as highly dramatic. This explains why Polti has connected it to conflict and
life and death by adding an Interrogator element. Puzzlement and bewilderment were
strong influences in Antony’s Interaction Frames, but did not involve the drama of con-
flict or pain of death. This is reflected in the low dramatic values that were shown in
so many of Antony’s Interaction Frames that were characterised by puzzlement.
Row 35 in Table 6.6 exemplifies the duality of interactive narrative. This was clearly
designed to be a misfortune that each user must overcome, however for Antony, this was
observed to be a Deliverance involving an unfortunate, a threatener and a rescuer. This was
shown to be one of the most engaging and dramatic of the Interaction frames sampled in
Antony’s IP sequence. For Antony (the unfortunate), Deliverance was experienced through
the attack by rats as rescuers because this facilitated a break in a story with which he had not
really engaged (the threatener). However, the reason that the experience was both dramatic
and engaging was because it served as a relief (deliverance) from the somewhat confusing
and perceived dull sequence of preceding events that represent the misfortune.
Table 6.7: Engagement and connectedness in Antony’s IP scenario.
Table 6.7 show a contrasting pattern in Antony’s engagement. Unlike all other cases,
drama was observed to have engaged Antony more than agency. As already mentioned, this
result is likely to be connected to Antony’s bewilderment and uncertainty about the nature of
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the agency available to him. Similarly, there is a difference in the most frequent connected-
ness pattern. Unlike all other cases, the link between engagement and drama was observed
more frequently than any other. The least engaging elements NC and least connected A-NC
elements were observed to be the same for all cases.
Figure 6.2: Imperial Prison engagement flows for Antony.
The ED trend is represented in Figure 6.2, that also shows Antony’s levels of engagement
E strongly connected to the levels of drama D. This was in contrast to all other cases that
showed E connected to A more than any other element. Figure 6.2 shows the Interaction
Frames where Antony’s engagement E connected to agency A, drama D and narrative N. The
first graph shows the connection between E and A. The middle graph in Figure 6.2 shows
Antony’s E to D connections. The bottom graph shows the connections between E and N.
In his questionnaire, Antony reported that the best thing about the IP scenario was “not being
sure what was going to happen next - the intrigue!” For Antony, the worst things were “cut
scenes and the long scenes at the start”.
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Figure 6.3: Imperial Prison engagement flows for Christopher.
6.1.3 Christopher’s Story
Christopher’s engagement was very high at the commencement of the Imperial Prison (IP)
scenario, but was followed by a downward trend demonstrated through all interactions until
a zero level was reached in Interaction Frame 8 shown in Figure 6.3 and Table 6.8. The
zero level was maintained through the next cluster of Interaction Frames 8 to 11, but rose
when the King recognised Christopher in Interaction Frame 12. Engagement peaked when
Christopher burst out laughing at the perceived implausibility of the scene and the questions
that were presented (shown in Interaction Frame 15). Following this, engagement levels fell.
They spiked briefly when Christopher adjusted the keyboard shortcut settings in Interaction
Frame 21 described in Table 6.9. Engagement stayed low when the hardware briefly failed
when Christopher followed the King and his soldiers then witnessed the attack of the as-
sassins (Interaction Frames 23 to 26 in Table 6.9). Although the attacking rats sequence
and the discovery of the escape route under the palace increased engagement, Christopher’s
engagement was observed to waver between 0, 1 and 2 for most of this sequence.
Christopher’s experience in the IP scenario yielded low engagement levels rather than
high. Figure 6.3, Table 6.8 and Table 6.9 depict Christopher’s flows of engagement with
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Table 6.8: Imperial Prison Interaction Frames for Christopher. Part A.
agency A, drama D and narrative N. The Level of Engagement (LOE) and where applica-
ble, dramatic situations (Polti, 1977) are shown. Three of the six Polti dramatic situations
discussed in Mark’s story were also experienced by Christopher. These were:
1. Revolt. Involving a tyrant and a conspirator.
2. Rivalry of superior and inferior. Involving a superior rival, an inferior rival and the
object of rivalry.
3. Daring enterprise. Involving a bold leader and an adversary.
The interactions that engaged Christopher least were connected to narrative. Figure 6.3
illustrates that engagement connected to narrative four times but connected to agency sixteen
times. This pattern is repeated in all subjects’ data, except for Antony whose engagement
was shown to connect with drama more than with agency or narrative. Interaction Frame 15
in Table 6.8 is also of some interest because it represents a contrasting response to the King’s
cut-scene. In Christopher’s case, Interaction Frame 15 demonstrates a failure to foster the
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Table 6.9: Imperial Prison Interaction Frames for Christopher. Part B.
suspension of disbelief. The suspension of disbelief has not yet been discussed. However,
Mateas (2000) defines it as a story that is so immersive that a user accepts or overlooks
deviations or flaws in the logic of the experience. In Christopher’s case, as he explained, the
dialogue scenario with the King was simply not believable, and the result of the perceived
absurdity was the sudden burst of laughter. In his questionnaire for this scenario, Christopher
observed that the interactions with the emperor and guards seemed “unlikely”.
Interaction Frame 21 Christopher modifies keybinding in Table 6.9 describes an interac-
tion between Christopher and the system. Creating keyboard shortcuts or “hot” keys is called
key-binding. It is simply linking a command or action to a keystroke, thus customising the
keyboard to the user’s preference. For example, in computer games, the spacebar is gen-
erally used to cause an avatar to jump. A user may want to quickly cast a spell, so in the
Oblivion (2006) environment for example, the cast spell command is executed by pressing
the “c” key. Key-binding in Oblivion is also a preparation for forthcoming events, such as
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war or conflict between avatar and characters. It can be described by Polti’s (1977) situation
nine, Daring enterprise. A daring enterprise typically involves a bold leader (Christopher),
an object (weapons) and an adversary that could be a forthcoming conflict or an unknown
encounter that may result in death or injury to the avatar. Using Polti’s dramatic situations
enhances the way we understand dramatic themes portrayed in literature and cinema, and also
contributes to the ways we can understand interactive content and media that characterise the
times in which we live. The examination of the dramatic situations in the context of inter-
active stories and experiences as demonstrated in this work shows that it is the experience
that is dramatic and engaging rather than the narration. However, this does not diminish the
power of traditional narrative forms to enthral and connect to profound emotion.
The list below shows Christopher’s responses when asked in his questionnaire what the best
things in this scenario were.
1. The surprise of the ambush.
2. Being abandoned by the emperor.
3. The opening taunts were pretty good too.
For Christopher, the worst things were:
1. Waiting at the start.
2. The interactions with emperor and guards seemed unlikely.
Table 6.10: Engagement and connectedness in Christopher’s Imperial Prison scenario.
Table 6.10 shows that the most engaging Interaction Frames for Christopher were those
that involved agency. The least engaging were those where the narrative was more central to
the experience. Like all other cases in the Imperial Prison study the least engaging and least
connected Interaction Frames were agency A and agency and narrative centrality A-NC.
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6.1.4 Bee’s Story
Bee was a very experienced Oblivion (2006) player. Indeed, she was one of the two subjects
who had previously invested the time required to experience the game from start to finish.
However, Bee’s Imperial Prison (IP) experience appeared to be characterised by the desire
to quickly move through the scenario so that more interesting events could be experienced.
Her materialisation into the IP was accompanied by a low level of engagement as shown in
Row 1 of Table 6.11. Figure 6.4 presents the flow of Interaction Frames that cross reference
the row numbers in Table 6.11 and Table 6.12.
Figure 6.4: Imperial Prison engagement flows for Bee.
Bee’s level of engagement rose somewhat in Interaction Frame 2 described in Row 2 of
Table 6.11 when she set up her keyboard shortcuts in anticipation of forthcoming game play.
This can be understood as the Polti (1977) situation nine, Daring enterprise discussed in
Christopher’s sequence, when preparing for a conflict or encounter that may even result in
death or injury to the avatar. Bee’s engagement rose somewhat when she took the initiative to
trigger the mockery and ridicule scene with the prison guard having experienced this scenario
on other occasions. This is shown in Interaction Frame 5 in Figure 6.4, and Row 5 in Table
6.11. Engagement was very low in Row 3 to Row 22 where Bee’s attention appeared to be
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Table 6.11: Imperial Prison Interaction Frames for Bee. Part A.
focused on her expeditious progress through the scenario. The Interaction Frames with the
King and his soldiers in Rows 8 to 22 were shown to have very low levels of engagement
other than for Row 12 where the King recognised Bee. The cut-scene scenario with the King
generally received negative comments from the subjects. In her questionnaire Bee noted that
“The cut scene at the prison wasn’t that important - I don’t think it was that necessary”. Mark
had previously written in his questionnaire that although he liked cut scenes, he did not like
long cut scenes in the introduction to the story, because it delayed his initial game experi-
ence. When asked in his questionnaire, Antony commented about cut-scenes by writing “I
suppose the story has to be told, but it would be great if they could be avoided”. However,
the data collected using the Four-Factor Framework indicate that the immobilisation of the
avatar that accompanied the cut-scene sequence with the King was the greatest trigger for
low engagement in the IP sequence. In all cases other than Christopher, engagement was
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Table 6.12: Imperial Prison Interaction Frames for Bee. Part B.
rated at a zero value for the Avatar is immobilised Interaction Frame.
Bee’s engagement levels were shown to hover between zero and one, in the entire se-
quence of interactions from Row 13 to Row 21 in Table 6.11 and Table 6.12, but were ele-
vated in Rows 25, 30, 34 and 36. Interaction Frames 25 and 34 represent Bee’s engagement
with her avatar when she inspected and organised the weapons, food and other items carried
by the avatar. Interaction Frame 30, continued the theme of high engagement while robbing
the slain assassins, and this was also observed in the three preceding cases. The appearance
of the entrance under the castle also was shown to have raised Bee’s engagement.
Clearly Bee was not engaged by the story, since the designed story interactions in Rows
7, 8, 13, 14, 15 and 16 shown in Table 6.11, all depict a zero level of engagement. Of the
six engaging interactions shown in Rows 2, 23, 25, 30, 34 and 36 (Table 6.11 and Table
6.12), three were the result of Bee’s interaction with her avatar’s inventory. An inventory
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represents the items that belong to the avatar. In Oblivion (Bethesda Softworks, 2006), an
inventory typically includes weapons, potions, food and gold, and they are User-Avatar type
interactions that were shown to be highly engaging for all users, regardless of the purpose.
These are interactions where a user prepares for an attack, or fight where a good weapon
or a healing potion may be needed, and they link to the ninth Polti (1977) situation Daring
enterprise that was discussed in Christopher’s case. Indeed the six Polti situations observed
in both Mark and Antony’s story were also present in Bee’s story. These were:
1. Revolt. Involving a tyrant and a conspirator.
2. Rivalry of superior and inferior. Involving a superior rival, an inferior rival and the
object of rivalry.
3. Deliverance. Involving an unfortunate, a threat and a rescuer.
4. Falling prey to cruelty or misfortune. Involving an unfortunate and a misfortune.
5. Disaster. Involving a vanquished power and a victorious enemy.
6. Daring enterprise. Involving a bold leader and an adversary.
The robbing of slain assassins shown in Interaction Frame 30 constitutes the Daring
enterprise, and the victory over the attacking rats in Interaction Frame 33 is a Rivalry of
superior and inferior. These were discussed in Mark’s case. Since all subjects took items
from the slain assassins, the Polti daring enterprise situation applies in all cases. However,
a future project to revise Polti’s situations for the analysis of interactive media is expected
to make the correct situation more immediately obvious. Chapter 8 presents exploration of
annotated descriptions for the 36 Polti situations.
For Bee, the best thing about the Imperial Prison was “ being able to pick up items from the
dead bodies”.
The worst thing was “being treated like dirt by the guards”.
Table 6.13: Engagement and connectedness in Bees’s IP scenario.
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Table 6.13 shows engagement and connectedness of the four elements in Bee’s Imperial
Prison Interaction Frames. The same trends are found in all other participant’s data (other
than for Antony). However, the data for the Deliver the Amulet scenario discussed in the next
section shows variation amongst the participants.
6.1.5 Nathan’s Story
Nathan had not played Oblivion (2006) prior to the observation session. However, he did not
experience problems navigating or interacting because he was already familiar with earlier
versions. At the commencement of the Imperial Prison (IP) session his level of engagement
appeared to be quite low, and this was followed by an attempt to exit the prison cell when
he punched the door. His engagement then rose to the highest level 3 in Interaction Frame
3 when he scanned the environment for enemies or threats. At this point he was on the alert
for potential attacks because he did not know the back story and that the events that were to
come facilitated very few options for user interactivity. He proceeded to read a dialogue box
before experiencing the mocking of the prison guard character (shown in Figure 6.5 and Row
5 of Table 6.14) apparently without interest.
Figure 6.5: Imperial Prison engagement flows for Nathan.
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Table 6.14: Imperial Prison Interaction Frames for Nathan. Part A.
His engagement was shown to have risen in Interaction 6 where he had examined his
avatar to discover its characteristics, skills, strengths and weaknesses. Nathan checked his
inventory for items such as the weapons that were available, and for clues to the types of
skills that characterised his avatar type. Checking the avatar’s inventory is categorised as a
User-Avatar Interaction Type and was discussed in Section 2.2. This raised Nathan’s level
of engagement significantly higher. His engagement level then became very low. Interaction
Frames 7 to 16, hovered between 0 and 1 throughout the character to character interactions
when the King and his soldiers entered the scene.
Engagement levels then wavered between very low and zero for all interactions until the
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Table 6.15: Imperial Prison Interaction Frames for Nathan. Part B.
opening to the secret passage appeared. Indeed, in Nathan’s case, the very high levels of
engagement (3), were only observed in the context of interactions with the avatar’s inventory.
This avatar-engagement connection is demonstrated throughout this study for all sequences
where a subject interacts with his or her avatar’s inventory. In the sample Oblivion envi-
ronment this interaction type aligns with the experiences of Christopher and Bee, where the
Polti (1977) situation nine, Daring enterprise is demonstrated. This involves a bold leader
(Christopher, Bee or Nathan), an object (weapons) and an adversary that could be a forth-
coming conflict or an unknown encounter that could result in the death or injury to the avatar.
The engagement levels moved between high and very high following the attack of the
assassins, when Nathan took the sword from the slain captain’s body. The taking, robbing
or purloining of items from the slain bodies was discussed earlier, as a Polti (1977) daring
6.1. The Imperial Prison Study 117
enterprise situation. Where a Polti situation is indicated in this study, it has been observed
that the levels of drama are also high. For example when acquiring items from slain charac-
ters, Mark, Bee and James’ engagement was observed at Level 3, Antony and Christopher’s
engagement was observed at Level 2, and only Nathan’s was shown at Level 1. It should
be emphasised that a user is expected to acquire items from slain characters, and this con-
tributes to a user’s success in the environment. The attack on Nathan by the pack of rats
was somewhat engaging, however a high level of engagement (3) was only observed for the
interactions with his inventory.
In Table 6.14 it is interesting to see that Interaction Frames 7, 8, 10, 11 and 12 all have
zero values for engagement. This pattern was also shown in Table 6.11 for Bee where the
same Interaction Frames 6, 7, 9, 10 and 11, all showed a zero level of engagement. The
pattern was also present in Christopher’s Interaction Frames 8, 9, 10 and 11, and in James’
Interaction Frames 8, 9, 10, 11 and 12. The interactions are variations of Character-Character,
Character-Avatar, Character-Environment, or System-Avatar interaction types where the de-
signed story was active, with limited options for subjects to choose the next event. These
interactions are listed below:
• Soldier reprimands prison guard, (Bee, Nathan, James).
• King and soldiers enter cell, (Christopher, James).
• Soldier orders user to stand back, (Christopher, Bee, Nathan, James).
• The avatar is immobilised (Mark, Bee, Nathan, James).
These interactions share another commonality; they are each a Polti (1977) Disaster, the
sixth situation that involves a vanquished power, a victorious enemy or a messenger. The
Oblivion (2006) story is about defeat suffered, a monarch overthrown, the destruction of the
fatherland, and the fall of humanity. These are each highly dramatic, catastrophic events,
yet they did not engage. On the other hand, these events were narrated by the designers of
the environment or the story-system, and were witnessed rather than actively involving the
subjects with options for agency that may have affected the outcome. It has already been
discussed and illustrated in Christopher’s story (Section 6.3.3), that the subjects engaged
with events that were experienced rather than witnessed, and where options for agency were
available. In the set of four Interaction Frames listed above, the data from the Four-Factor
Framework shows that the number of options available to the subjects were minimal, and
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therefore the level to which a subject could influence the course of events was zero. It is this
lack that characterises low levels of engagement in this sample environment. All subjects
(except Antony) were experienced players of computer games such as Oblivion (2006). It
is likely that subjects had developed tacit knowledge through prior experience, and deemed
the listed set of interactions illustrative of the narrative rather than affording opportunities to
succeed in the environment.
For Nathan’s Interaction Frames, five of the six Polti (1977) situations observed and
discussed in Mark’s story were identified. These were:
1. Revolt. Involving a tyrant and a conspirator.
2. Rivalry of superior and inferior. Involving a superior rival, an inferior rival and the
object of rivalry.
3. Falling prey to cruelty or misfortune. Involving an unfortunate and a misfortune.
4. Disaster. Involving a vanquished power and a victorious enemy.
5. Daring enterprise. Involving a bold leader and an adversary.
When asked in his questionnaire about the best things in the Imperial Prison scenario,
Nathan’s response was:
1. Combat is always fun.
The worst things for Nathan were:
1. Having to run to keep up, a faster walk speed would be good.
2. Tutorials could explain inventory better.
Table 6.16: Engagement and connectedness in Nathan’s IP scenario.
Table 6.16 shows the same results for the engagement and connectedness levels that were
observed for Mark, Chris, Bee and James.
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6.1.6 James’ Story
James commenced the Imperial Prison (IP) scenario with a high level of engagement. He
had not played the current version of Oblivion (2006), but had many hours of experience
with earlier versions. This meant that although he was familiar and comfortable with the
environment, he did not know the back story. Figure 6.6 illustrates the flow of engagement
in James’ story, and Table 6.17 and Table 6.18 describe the Interaction Frames. After finding
himself in the prison-cell, James immediately collected all items, such as cups and plates,
and added them to his inventory. He then tested the kinds of abilities his avatar possessed.
Engagement dropped to zero when the prison guard commenced the mockery and ridicule
scene, and this was followed by a series of dialogue boxes that he briefly scanned and then
quickly closed. James then chatted to the observer and this raised his engagement from zero
to 1 shown in Row 7 of Table 6.17. This indicates that he was not engaged with the events or
characters in the current scenario,
Figure 6.6: Imperial Prison engagement flows for James.
The entire sequence of Interaction Frames from 8 to 17 where the King and his soldiers
are central to the narrative did not engage James, and this pattern was discussed in Nathan’s
story. The reprimand to the prison guard by the King’s soldier, followed by the entry of the
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King and soldiers into James’ cell, also lacked interest for James. Although engagement rose
somewhat when the King recognised James. It remained low even as James replied “Shut
up!” to the King in Interaction Frame 14. It dropped back to zero when the dialogue boxes
requesting James select a question to ask the King were displayed. Apart from Christopher’s
story, in all other subjects’ Interaction Frames, this sequence was shown to have an engage-
ment level of zero.
Table 6.17: Imperial Prison Interaction Frames for James. Part A.
James’ engagement levels rose immediately when he closed the question/answer dialogue
boxes and when the secret opening in the prison cell was revealed. James was very engaged
as he followed the King and his party of soldiers through the opening and into the Imperial
castle. James then lost engagement and chatted once more to the observer. Although he did
not intend to mutiny or conspire against the perceived tyranny of the designed narrative when
the interactions did not engage, he simply switched the focus of his interest and chatted to
the observer.
James then familiarised himself with his avatar’s inventory in Interaction Frame 22, and
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Table 6.18: Imperial Prison Interaction Frames for James. Part B.
this was observed to have stimulated his interest resulting in a sharp rise in his level of en-
gagement from 2 to 3. However, his engagement dropped sharply from 3 to 0 to when James
followed the King and soldiers, then rose sharply from 0 to 3 when the assassins attacked
the King and soldiers. After the attack, James was then able to remove items and a sword
from the slain assassins and the dead Captain shown in Interaction Frame 26. Engagement
stayed very high while James armed himself with the Captain’s sword, checked his inventory,
and prepared for the next event. Engagement sharply dropped to zero when James realised
the King and guards had disappeared, but rose somewhat when prompted by the observer to
finish if he was ready.
James experienced the same six Polti (1977) situations as Mark. These were Deliverance
(2), Disaster (6), Falling prey to cruelty or misfortune (7), Revolt (8), Daring Enterprise (9)
and Rivalry of superior or inferior (24). These were discussed in previous subjects’ stories.
However, the instances of the Revolt situation in James’ Interaction Frames were shown
to be greater in number than for any other subject. Although James had observed in his
questionnaire that ‘cut-scenes are very important to story progression’ and ‘ it is a good idea
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to watch them to help ensure that you don’t get lost later in the game’, the responses observed
for example in Row 14 of Table 6.17 were James tells King to “Shut-up”. James also chatted
with the observer more than any other subject. However, what engaged all subjects more
than any other activity was interacting with the avatar and the inventory, and for James this
is shown in Interaction Frames 26, 27 and 28.
When asked in his questionnaire about the best things in the IP scenario, James’ response
was:
1. It is really only a training area for new players, so I would have to say all the helpful tips
are the best part.
The worst thing for James was that:
1. ”There aren’t very many little things to interact and play around with”.
Table 6.19: Comparative engagement and connectedness in the IP scenario.
Table 6.19 shows the comparative engagement and connectness levels for all participant’s
in the Imperial Prison scenario. The similarity between the participants was not observed in
the Deliver the Amulet scenario discussed in Section 6.4.
In this section the sequences of sample Interaction Frames and the observed levels of
engagement for each of the six subjects in the IP scenario were discussed. Observations
of user patterns such as the loss of engagement by most subjects during the cut-scenes and
the almost universal high level of engagement shown by all subjects in Interaction Frames
that involved the avatar or the avatar’s inventory were made. The pattern of connection
to Polti’s (1977) dramatic situations was also discussed, and the comparative engagement
and connectness of the four fundamental elements across all participant’s Interaction Frames
were illustrated. In the next section, Polti’s dramatic situations that were identified in the IP
scenarios are discussed in more detail.
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6.2 Polti in the Imperial Prison
In the previous section, the Interaction Frames observed and the associated levels of engage-
ment were illustrated in three graphs, and described in two accompanying tables for each
subjects’ Imperial Prison (IP) scenario. Where evident, values for agency, drama, or narra-
tive that were connected to the engagement value were also shown. This section discusses
how Polti’s (1977) dramatic situations have been deployed to explain the drama of an Inter-
action Frame. This was discussed in Chapter 4 and demonstrated in the previous section.
In the IP analyses, the 36 dramatic situations advanced by Polti (1977), were examined
to discover if they could explain the dramatic experience of the story. It was found that there
were two facets to the drama of the IP experience, and seven distinct dramatic situations.
Firstly, there were designed story experiences such as the appearance of secret passages, and
attacks by rats. Secondly, there were participatory experiences where a Polti situation could
describe the drama portrayed in one or more Interaction Frames. Polti’s 36 dramatic situa-
tions were observed to be relevant to the participatory experience rather than the designed
story presented. The Polti dramatic situations are presented in Chapter 8, where the drama
for each situation is presented with annotations that show how agency profoundly alters the
source of drama in interactive stories from the narrator, to the experiencer.
There were seven Polti (1977) situations identified in the Interaction Frames six sub-
jects in the IP scenario. Revolt for example, was an unintended mutiny against the designed
narrative by Christopher and James. Even when high dramatic levels were present, if the
interactions did not involve the user and had no impact on the user’s success in the environ-
ment, Christopher and James changed the focus of their attention to something else. James
for example would chat to the observer, and Christopher told the observer that the narrative
was similar to a “B” grade movie. Both Christopher and Bee commented that certain se-
quences such as the Interaction Frames where the user must select a question to ask the King,
were implausible.
Situation two, Deliverance for example, involved the unfortunate (the subjects), the
threatener (the story experience), and the rescuer (the attack by rats). An irony was demon-
strated in Antony’s story, when he is attacked by rats, because in this case, the threatener (rat
attack) became the rescuer.
The eleventh Polti (1977) situation Enigma also characterised Antony’s observed and
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self-reported experience. This was because the interactions available within the designed
narrative were not yet understood by Antony. The rat attack afforded respite as a deliverance
from a rather confusing experience. The purpose of the designed attack narrative appeared to
be the presentation of a situation from which a user must somehow be delivered. However,
Antony appeared to have welcomed the attack as a respite from the Enigma.
The sixth dramatic situation defined by Polti (1977) is Disaster, involving a vanquished
power, a victorious enemy or a messenger. This is evident in Mark’s, Christopher’s, Bee’s,
Nathan’s and James’ stories. It refers to a sequence of interactions that resulted in zero levels
of engagement for all (these were explained in Section 6.3.5). The disaster situation had a
considerable effect upon the engagement of the participants since it occurred so early in the
scenario, when users were eager to interact and become involved. The seventh Polti situation
Falling prey to cruelty or misfortune is also demonstrated since the impact of the disaster
affected the interactive experience that followed, furthermore it was not mitigated by the
events or interactions that followed.
This section has discussed how the dramatic situations advanced by Polti (1977) can be
interpreted for interactive narrative experiences. From the Oblivion (2006) study using the
Four-Factor Framework it was shown that the drama of the experience had greater impact
than the drama of the designed narrative. However, this does not reduce the role of the nar-
rative. As Gjedde (2000) points out, the narrative element supports or gives context for users
to construct meaning from unconnected events. Opinions expressed by the subjects too, in-
cluded the observation that “I love a game with a good storyline”. Another subject observed
that the narrative facilitated story progression. In contrast, other user responses included
comments that the narrative experienced was “unlikely”, not believable, and if narrative se-
quences where agency is not facilitated were absolutely necessary, the option to “skip” should
be provided.
The analysis of Polti (1977) situations for the Oblivion (2006) scenarios indicate that the
participatory narrative was the crucial factor for understanding where drama lay in the sample
scenarios. In all cases, the Polti situations were linked to the experience of the user, rather
than the designed narrative. They linked to what the subject did or felt rather than what the
subject saw or witnessed.
Identifying Polti’s (1977) dramatic situations and the locus of user engagement with
drama in the way that has been demonstrated in this section has advantages. Firstly, the
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events that affect the dramatic value, and the links between the Fundamental Elements can
be seen, and this contributes to the analysis of existing narrative environments. Secondly, by
increasing the experience of drama in interactive narratives and stories, the dramatic com-
plexities afforded by Polti’s plots could be developed to go some way towards facilitating the
heritage of traditional story telling for interactive story systems.
The next section concludes the Imperial Prison discussion.
6.3 Imperial Prison Conclusions
The Imperial Prison (IP) scenario was characterised by low agency and high narrative. The
scenario presented situations that the subjects appeared to endure, rather than engage. The
cut-scene for example, where the old King’s story was narrated to an immobilised subject
was shown to cause a sharp drop in all subjects’ levels of engagement. The response by all
subjects, regardless of their knowledge of the story, was to terminate the cut-scene. Subjects
were also observed to demonstrate tactical behaviour, by not engaging in dramatic events
such as battles or encounters between game characters when it would result in a loss of
avatar health points and no advantage to the subject. The encounters that were observed to
have engaged the subjects were distinguished not by interaction with the game characters,
but by interaction with slain game characters. This was so that the subject could appropriate
weapons or other items that may be useful at a later stage. The subjects were then observed
in the Deliver the Amulet scenario, and this is discussed next.
6.4 The Deliver the Amulet Study
Observations of the six subjects’ interactions in the Imperial Prison scenario were discussed
in the previous sections. In this section an overview of the Four-Factor Framework obser-
vations for the second scenario Deliver the Amulet (DTA) is presented. In the DTA scenario
the subjects followed a designed story line that facilitated a greater number of options for
subjects to affect the direction of the story. This means that more than one story branch was
involved. Subjects could follow the main branch and deliver the amulet, or explore additional
story branches and then perhaps deliver the amulet. An outline of the DTA scenario follows.
The user finds him/herself in a bright day with a gentle breeze overlooking a bay.
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The sound of waves lapping can be heard with the occasional cry of a seagull.
Far away, over the lofty hills, the world has been attacked by evil, and the Gates
of Oblivion have opened. The King of this peaceful land has just one remaining
child, a son. The princely child is the only one who can close the Gates of
Oblivion, and to do this he must use the Amulet of Kings. The user has been
given the Amulet of Kings, and must take it to the dead King’s son. The first
part of this journey is to go to Wyvern Priory where Father Jauffre is waiting.
The user must hike across dangerous and wild land where savage wolves, evil
goblins and ruffians lie in wait. The user has a compass to guide him/her, but is
often distracted and goes off exploring ruins and castles along the way.
The characters that were observed in the Deliver the Amulet scenario include:
• Various zombies, ruffians, wild wolves and goblins.
• A fisherman and a sailor.
• Soldiers and various townsfolk.
• Father Jauffre and the brothers from the Priory.
The DTA scenario observations were made in the same session immediately following
the Imperial Prison (IP) scenario observations. The same methods were used for both, and
Appendix E contains the observation material and questionnaires. The Interaction Frames
for each subject in the DTA scenario are presented in Appendix B.
The DTA scenario was selected to contrast with the IP scenario. This was to discover if
the Four-Factor Framework could observe and measure differences between the two scenar-
ios. Subjects could explore, they had more options for agency and there was more variety
in the environment such as buildings, caves and ruins for example. They were also able to
roam, visit an island, swim and teleport. Furthermore, there were side quests that subjects
could experience.
The Four-Factor Framework showed that the variation between the two was not as great
as expected. The pattern of engagement in the DTA Interaction Frames revealed the same
association with (a) conflict between subjects and game characters, and (b) interactions with
the avatar and the avatar’s inventory. Although this was expected because the pattern had
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already been observed in the IP scenario, different sets of Interaction Frames had also been
expected.
Table 6.20: Deliver the Amulet Interaction Frame samples.
Table 6.20 is an extract of Interaction Frames 12 to 20 from the subject James’ interac-
tions that were observed for the DTA scenario. It shows that the Interaction Frames observed
were the same or similar to those shown in the IP scenario. Although there were differences
in the roles of the characters, similar Interaction Frames and item types were involved such
as: attack, kill, rob, sword and avatar inventory. Narrative stalls were more frequent in the
DTA scenario. These are Interaction Frames where the system is waiting for the user to do
something, and the user is not sure what he or she should do. These were associated with
very low levels of engagement.
When the DTA Interaction Frames were examined for possible Polti (1977) situations,
it was also expected that there would be differences to those that had been identified in the
IP scenario. This was not shown to be case. There were six dramatic situations that were
commonly used in both scenarios. These were:
Situation 2. Deliverance.
Situation 6. Disaster.
Situation 8. Revolt.
Situation 9. Daring enterprise.
Situation 11. Enigma.
Situation 24. Rivalry of Superior and inferior.
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There were two dramatic situations in the DTA scenario not observed in the IP scenario,
and one dramatic situation in the IP scenario that was not observed in the DTA scenario.
These were:
Situation 1. Supplication. Observed in the DTA scenario.
Situation 7. Falling prey to cruelty or misfortune. Observed in the IP scenario.
Situation 17. Fatal Imprudence. Observed in the DTA scenario.
Table 6.21: Comparative engagement and connectedness in the DTA scenario.
In Table 6.21, engagement and connectedness of the four fundamental elements us con-
trasted for all participants.
A third scenario was included in the case studies. This was a functional side-story where
the subjects each created their avatar. This is discussed in the next section.
6.5 The Create Avatar Study
The previous sections discussed the Four-Factor Framework observations for the two scenar-
ios Imperial Prison and Deliver the Amulet. This section discusses the Four-Factor Frame-
work observations for the Create Avatar (CA) scenario.
In this scenario each subject created his or her own avatar using an add-on module in
the Oblivion (Bethesda Softworks, 2006) sample environment. Subjects were able to refine
and develop the physical appearance, race and skills of their avatars. This involved subjects
selecting features such as face, hair, eye colour and shape. This was quite different to the two
scenarios previously discussed because (a), a story was not presented (b), the observations
made for each subject were almost identical, (c), it was characterised by a lack of drama (d),
it was rich with agency and engagement elements.
Table 6.22 shows the Interaction Frames involved for the CA scenario. Just one sample
table is presented in this section because all subjects were highly engaged in the Interaction
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Table 6.22: Interaction Frames for Create Avatar scenario.
Frames presented and the results were almost identical for each. Some variation was ob-
served in engagement levels for Subject ignores create gender. However, this did not seem to
be significant. The significant Interaction Frames were Subject creates avatar race and Sub-
ject creates face, hair and eyes. Each subject took considerable time and care choosing the
race and facial characteristics of their avatar. Each of the six subjects created very different
avatars, and each avatar represented a different fictional race. Mark for example chose to be
represented as a Dark Elf and Nathan chose to be a Nord. Antony chose to be an Orc because
it reminded him of Shrek, (a character depicted in the movie Shrek (Dreamworks Animation,
2001)).
Comments made by the subjects when asked in the CA questionnaire how engaging they
found the CA scenario included statements such as Yes I loved changing the faces, and Ini-
tially it was very engaging. Other less enthusiastic statements such as I started to feel “that’s
enough” very quickly, and Not as free as a participant would like, were belied by the time
and care taken by each subject when creating their avatar. Furthermore, the levels of engage-
ment for user-avatar interactions shown by the Four-Factor Framework were consistently
high. This consistency of engagement was similarly demonstrated in the two previous stud-
ies where Interaction Frames involving the avatar were observed.
When asked how important creating an avatar was to the game experience, example re-
sponses were: It is almost a separate game, I don’t dislike other games because they lack
avatar creation, and The type of character chosen influences the style of play.
Responses to the question about the impact of the avatar on the subjects’ success indicated
that it had an impact on the style of play. Examples are: It can be important if you have a
preferred style of play, It affects the style I play rather than how well I do and Not sure that
it added to my success at all, but that didn’t bother me too much.
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The relationship between user and avatar in role-playing games such as the sample envi-
ronment Oblivion (Bethesda Softworks, 2006) is described by Klevjer (2007) as intuitive and
“pseudoemotional”. Barr et al. (2006) contend that the ability to change the avatar is central
to the experience of role-play games. Newman (2002), on the other hand takes the position
that the user-avatar relationship is merely a convenience of vehicular embodiment. From the
study undertaken in this thesis, the creation and development of the subjects’ avatars was
observed to be a primary stimulus for high levels of agency and engagement, and this was
shown in all three scenario studies.
However, defining a Polti (1977) dramatic situation was almost impossible. This was
because the CA scenario although engaging was not dramatic. Agency and engagement were
shown to be at very high levels but drama was not. In this section the observations of the
made for Create Avatar scenario were presented. The next section completes this chapter.
6.6 Summary
This chapter presented Four-Factor Framework observations of six case studies for three con-
trasting scenarios from a single player role-playing game. The first scenario facilitated very
few options for user agency. The second scenario facilitated a greater number of options for
user agency. The third scenario was entirely driven by user agency. The four Fundamental
Elements agency, drama, narrative centrality and engagement were observed for each of the
subjects and measured using the metrics that were defined in previous chapters. From these
novel data it was possible to observe the sequence of Interaction Frames that describe the
levels of these elements, and thereby address the research questions posed in the introduc-
tory chapter. Additionally, by using the dramatic situations advanced by Polti (1977), the
appropriate dramatic situation could be identified for Interaction Frames where drama had
been rated at a high level. A description of these Interaction Frames are presented in the next
chapter.
.
Chapter 7
Polti in the Oblivion Study
The previous chapter discussed how the Four-Factor Framework was deployed to observe
and collect data from six case studies. The studies involved six subjects playing three sce-
narios from the computer game Oblivion (Bethesda Softworks, 2006). This chapter expands
upon how Polti’s (1977) 36 dramatic situations explain and describe the subjects’ experience
of drama in the sample interactive environment.
The six studies showed that there were nine recurring Polti (1977) situations in the sample
Oblivion (Bethesda Softworks, 2006) environment. These were introduced in the description
of each subjects’ story and are listed below:
Situation 1. Supplication.
Situation 2. Deliverance.
Situation 6. Disaster.
Situation 7. Falling prey to cruelty or misfortune.
Situation 8. Revolt.
Situation 9. Daring enterprise.
Situation 11. Enigma.
Situation 17. Fatal Imprudence.
Situation 24. Rivalry of Superior and inferior.
The complete 36 situations are presented with annotations in Chapter 8. The nine situa-
tions are discussed in the next section.
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7.1 Polti Interaction Frames
In this section the nine Polti (1977) situations identified in the Interaction Frames for the
six subjects’ are discussed with reference to user agency, dramatic level and the Interaction
Frames that describe them. Conceptions of drama, according to Polti, reflect the civilisa-
tions that construct them. The Four-Factor Framework study suggested that for drama to be
engaging in the sample environment, it must be experienced as well as narrated. Adapting
Polti’s situations for narrative media that depend upon user interaction emphasises the utility
of the 36 dramatic situations.
1. Supplication
1. Persecutor.
2. Suppliant (Supplicant).
3. Power in Authority whose decision is doubtful.
Summary
The Supplicant is chased, harmed or otherwise threatened by a Persecutor and begs for help
from a Power in Authority.
Annotation
In Mark’s Deliver the Amulet scenario, he was approached by a character who begged for his
aid. This was a well timed technique that had been designed into the story system to offer an
alternative quest to a player. The supplicant, a fisherman was persecuted by an enemy who
prevented the supplicant from catching fish. Would Mark destroy the persecutor?
Mark appeared to be somewhat lost and it is difficult to cast him as the figure of authority.
The importance of the authoritative figure for a supplication situation is questionable. When
considered as an Interaction Frame, supplication does not rate highly on the four-point Likert
scale that was used as the dramatic value metric for the Four-Factor Framework. To be
dramatic, supplication must therefore be linked to concepts that increase the dramatic value.
For example, Polti links it to persecution, threat and life and death decisions that hang in
the balance. Polti then adds the role of a power in authority that increases the dramatic
value but does not fit well in Mark’s interactive circumstance. The drama does not lie in the
supplication itself; indeed a supplicant may ask for something that is not dramatic. For a
dramatic supplication Interaction Frame, it can be linked but not be constrained to situations
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such as those that Polti has identified.
It was also shown by the Four-Factor Framework that for deployment in an interactive
narrative or story where agency is facilitated, firstly the user must have adequate options for
agency and secondly, the user must be able to feel that she/he has affected the story in some
way regardless of character type or role. Further, the virtual characters must be believable for
the dramatic roles such as persecutor, authoritative power or supplicant to be effective.
2. Deliverance
1. An Unfortunate
2. A Threatener
3. A Rescuer
Summary
The Unfortunate is threatened in some way by the Threatener and is saved by a Rescuer, or
an event that facilitates deliverance.
Annotation
Deliverance is inherently dramatic. It does not need to connect to any other concept to be
dramatic. By its utterance, the unfortunate, the rescuer and the threatener are invoked. As
in all situations and Interaction Frames where user agency is facilitated, the character roles
should be defined to explicate the agency of the user. Will the user threaten, suffer or rescue?
Deliverance was observed in all stories except for Christopher’s experience. What is
noticeable about the Deliverance Interaction Frames is that the context was the deliverance
or release from the constraints of the designed narrative rather than the narration of the story
by the interactive system. For example, in the Imperial Prison scenario the attack upon
Antony (the unfortunate) by the rats (the rescuer) was a deliverance from the situation (the
threatener) with which he had not really engaged. For the unfortunates Mark, Bee and James
on one hand the appearance of the secret opening in the prison-cell (the rescuer) delivered
them from captivity (the threatener) and was part of the designed narrative. On the other
hand, it delivered them from a situation that had not engaged their interest and where agency
was so limited (the threatener) that even the avatars had been immobilised.
Deliverance is both inherently dramatic and the resolution of a concern or circumstance.
Its drama need not derive from its situation or context, and perhaps this explains the short list
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of three classes offered by Polti.
6. Disaster
1. A vanquished power
2. A victorious enemy or a Messenger
Summary
A calamitous event or concern unfolds where a defeat is suffered, a fatherland is destroyed,
the fall of humanity or a natural catastrophe occurs.
Annotation
In the observed scenarios, disaster was shown to link to the failure of the narrative at par-
ticular events in its design. In the Imperial Prison scenario, for Mark, Antony, Bee, Nathan
and James, the disaster was in the Interaction Frames where the avatar was immobilised and
the “King” character narrated the back-story. Questions were displayed on screen and the
subjects were expected to select a question from the list to “ask” the King. If the subject did
not select a question, the narrative would stall until the subject co-operated. At this point
all users were observed to have become bored or annoyed. This is a disaster situation that
follows the falling prey to cruelty and misfortune situation discussed next. In the Deliver
the Amulet scenario, disaster was linked to the narrative stalls where Antony and James for
example were not sure what they were expected to do next.
Although dramatic, the impact of the calamities or disasters were shown to substantially
reduced when they were not relevant to the user’s narrative experience. For example, the
“King” narrates the story of his overthrow, while the subjects experienced the calamity of the
immobilised avatar. Apart from Christopher, they were simply not interested in the King’s
story and this was reflected by the level of engagement observed for each.
The Four-Factor Framework study, indicated that interactions between character entities
simply did not engage the user if little no options for user agency were present. Disaster
linked to any other of the dramatic situations would certainly increase the drama of an Inter-
action Frame.
7. Falling prey to cruelty or misfortune
1. An Unfortunate
2. A Master or a Misfortune
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Summary
An innocent unfortunate is harmed by misfortune or by a deliberate act of a master who
should know better.
Annotation
This is a situation that goes beyond the Disaster situation discussed previously. Falling
prey to cruelty or misfortune contains three dramatic triggers: prey, cruelty and misfortune.
Narration without agency would destroy the dramatic experience in an interactive narrative
environment because it would have no direct or obvious affect upon a users immediate con-
cerns. Furthermore, the Four-Factor Framework indicated that narration without agency had
an immediate and negative effect upon user engagement.
When narrated in less interactive circumstances such as cinema or literature, the misfor-
tune story is known to have enthralled audiences with intensity for generations. Indeed, this
story or situation evokes the classic themes identified by (Aristotle, 350 BC) in his Proper
Pleasure and expanded upon by Freytag (1863) by his dramatic pyramid. The misfortune
was identified as the interactive circumstances of the King’s narrative and the immobilisation
of the avatar that was discussed previously. Polti’s addition of a master who should know
better facilitates an intrigue that expands the drama across more than one scenario.
8. Revolt
1. A Tyrant
2. A Conspirator
Summary
The Conspirator leads or contributes to a revolt against an oppressive tyrant.
Annotation
Although dramatic, Revolt lacks the level of drama displayed in the three-hooked dramatic
situation Falling prey to cruelty or misfortune discussed previously. The Four-Factor Frame-
work observations found that Revolt was demonstrated by the actions and agency of the
subjects’ response to the narrative environment. When subjects became bored or annoyed
by the narrative, they either terminated the scenario or turned their attention elsewhere. This
was demonstrated in the scene discussed previously where the ‘King” narrates the story of
his overthrow, while the subjects experienced the calamity of the immobilised avatar. Mark,
Antony, Bee, and James all closed the associated dialogue boxes with visible relief. Mark
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did so with the comment “Shut-up!” to the King.
These responses were not observed to involve a conspiracy, and subjects often did not
realise they had shifted their attention. The identification of user revolt in conjunction with
the observations made using the Four-Factor Framework in an interactive system is a tech-
nique that can be deployed to understand what was happening at that interactive moment.
For example, observing the levels of engagement, drama and agency before, during and after
a revolt Interaction Frame can suggest the factors that may have contributed to the narrative
failure.
9. Daring enterprise
1. A Bold leader
2. An Adversary
Summary
A bold leader is involved in war, combat, preparations for war or an adventurous expedition.
Carrying off or recapturing a desired object may also feature.
Annotation
Both Daring and Enterprise have their own themes. The concept of Daring evokes the idea
of a bold leader or hero. Enterprise adds the concept of some form of organised heroism
such as a project or expedition. The bold leader is a user who controls an avatar. The avatar
facilitates the view of the virtual world. It is unlikely that a synthetic or artificial character
could truly convince a user of his or her daring. Mixed reality systems are more likely to
facilitate daring enterprises and boldly lead an enthused haptically equipped user.
But must daring enterprise involve adversarial acts of combat or capture? Daring en-
terprise has its own inherent level of drama that draws from the concept of daring. Polti
demonstrated throughout his 36 dramatic situations that conflict, death and strong emotion
are key to all drama, and this is easily seen by the repetition of those themes in all of the
dramatic situations that he advances. Regardless of the dramatic situation, in all cases, Polti
links the dramatic situation to the theme of conflict, or conflict and emotion combined.
However, in virtual worlds the poignancy of conflict, death and emotion is lost when they
are witnessed rather than experienced. Furthermore, conflict with virtual characters is less
memorable than conflict with the game engine or system. Modifying blocks of script or code
in the game’s software are real-life bold creative acts that support a user’s engagement with
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the environment. For enterprise to be dramatic it must be linked to conflict, something of
value that is at stake or to a manner or demeanor such as Daring.
11. Enigma
1. Interrogator
2. Seeker
3. A Problem
Summary
The Interrogator poses a problem which the seeker must solve. This may be the search for a
person or character, or a puzzle or riddle to solve.
Annotation
The Enigma characterises the classic monomyth (or hero’s journey) in a way that facilitates
the user’s belief that he or she is the hero or seeker. In an interactive narrative such as the
Oblivion (Bethesda Softworks, 2006) game, typically the user takes the role of the seeker
who must grapple with a problem or quest with a result that clearly depicts the effect of
the user’s actions. The Enigma may involve merely trying to understand what is actually
happening, or what the expectations for the user are in the environment. The user however
may be interrogator or even the problem.
The term ‘interrogator’ (the agent posing the problem) does not describe the design of
riddles, puzzles and tests that users may experience in interactive environments. Identifying
possible sources of problems for a user to solve, and mitigating problems such as those listed
in the Interaction Frames below are design and development puzzles. The establishment of a
problem can occur from any authored or emergent set of circumstances. It may be the mentor
as in Campbell’s (1993) analysis, or an implicit challenge or goal designed into the narrative
experience. This was one of the strong Polti situations observed in the sample Interaction
Frames. This was not because the subjects were asked to solve puzzles, but because they
often did not understand what was happening and where their own agency lay. Indeed all
subjects appeared to be disoriented in one or more Interaction Frames during the scenarios.
17. Fatal Imprudence
1. The Imprudent.
2. The Victim or the Object Lost.
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Summary
The Imprudent person loses an Object or causes harm to the Victim through unthinking im-
prudence, curiosity and general carelessness.
Annotation
Any situation involving a “fatal” situation is dramatic since it evokes death and frequently
emotion. Death in the sample environment was commonplace. When it was observed to be
the result of interaction between the game characters, it appeared to have very little impact
upon the subjects. When it involved a subject killing a game character, it appeared to be
engaging and dramatic. When a subject’s avatar was killed, it appeared to be very engaging
and somewhat dramatic. Fatal imprudence was observed just once. This was in Nathan’s
Interaction Frames that are presented in Appendix B. The Interaction Frame Nathan is killed
is an Interaction Frame that connected to the narrative and was seen to be very engaging. It
clearly had an impact upon Nathan. Nathan’s fatal imprudence was attached to his boarding
an unknown boat and attempting to bribe a sailor character.
24. Rivalry of superior and inferior
1. The Superior Rival
2. The Inferior Rival
3. The Object of Rivalry
Summary
The Superior rival is set against an inferior rival, both vying for the object of rivalry.
Annotation
Polti supplies rich and numerous classes that could conceivably cover almost any situation
involving two rival elements. Polti suggests the object(s) of the potential rivalry by the status
of the rivals. These are left to the imagination.
In the classes of the rivalry situations listed above, the drama is suggested by the char-
acter role. The rivalry Interaction Frames for each subject were almost identical, and almost
all were observed to be associated with high levels of engagement. Furthermore all circum-
stances involved conflict and/or death.
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7.2 Conclusion
The previous section discussed the nine Polti (1977) dramatic situations observed in the In-
teraction Frames of the six subjects. In this chapter, the Polti (1977) dramatic situations
identified using Four-Factor Framework were discussed. Nine of these situations were ob-
served in the subjects’ Interactions Frames from the Imperial Prison and the Deliver the
Amulet sessions. The most common were those involving rivalry, daring, deliverance, revolt
and enigma. There was less difference in the type of Polti situation found in both scenarios
than expected. The Deliver the Amulet scenario facilitated a greater number of options for
user agency, the subjects could explore the environment, and there were more environmental
features such as ruins, villages, bodies of water and a city available. Despite these differences
the same sets of Polti situations were observed in both scenario sequences. This is perhaps
because the parts of the designed narrative were interspersed by conflict interactions between
the subject and the characters. Given an alternative interactive narrative that perhaps involved
complex and dramatic relationships between characters for example, the types of Interaction
Frames observed may be quite different. Further work may elucidate this question.
The next chapter builds upon the analysis presented here. Each of the 36 Polti (1977)
dramatic situations are evaluated as a tool for understanding and developing interactive nar-
ratives where agency is present.
Chapter 8
Polti’s Dramatic Situations with
Agency
The preceding chapter discussed the Polti (1977) situations observed in the Oblivion (Bethesda
Softworks, 2006) study. This chapter contains a summary of all 36 dramatic situations ad-
vanced by Polti. There is as Polti writes, “something tantalizing” (p. 7) about the assertion of
just 36 dramatic situations; no more, no less. In this chapter the 36 situations are discussed
in terms of expanding their fitness as a tool to support the evaluation of the dramatic model
where agency exists.
Figure 8.1: Dramatic models.
The diagram at the left in Figure 8.1 shows the traditional narrative story model where
drama, narrative and engagement are the key granular elements. This was discussed in some
depth in Section 1.2.5 in the introductory chapter. This illustrates the Polti model, where the
user or audience has no authorial control such as in a book or a film. The diagram to the right
in Figure 8.1 shows how the narrative story model alters to include agency. The connection
between drama and narrative is weakened, and user engagement derives from the ability
to perform some action that has a visible effect on the narrative experience. This chapter
considers how Polti’s dramatic situations may be expanded to facilitate and understand drama
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in interactive narrative and media.
8.1 Introduction
The discussion and annotation of Polti’s (1977) dramatic situations was motivated firstly by
the tantalising nature of the 36, and secondly by their usefulness in the Four-Factor Frame-
work methodology to validate and explicate the dramatic fundamental element. The sum-
maries for each situation follow Polti’s identification of the ”dynamic elements” involved.
The dynamic elements are the character roles and circumstances that are involved in each
of the 36 situations. For example, Polti identifies the elements An Unfortunate, A Threat-
ener and Rescuer as core to Situation two Deliverance. For clarity, it is Straker’s (2009)
summaries that are deployed to explain the situations. The annotations for each Polti sit-
uation were developed through the Four-Factor Framework discussed and demonstrated in
Chapters 4 to 7. The departure from Polti’s situations are demonstrated in the annotations
by the addition of agency where appropriate, more contemporary variations to theme and the
identification of the role or roles a user with agency may take.
The annotations represent a substantial contribution to understanding differences ob-
served in the experience of drama in narrative environment where agency is fundamental.
The content of the annotations were based on the observations made in the Dramatic Value
survey presented in Chapter 4. In this chapter it was demonstrated that a single word or phrase
can be considered to have an inherent dramatic value. This goes some way toward defining a
metric to measure dramatic values for computational narratives. Polti does however advance
words and phrases in his own descriptions. These were combined with synonyms and tro-
ponyms derived from FrameNet (Berkeley FrameNet Project, 2008) and were included in the
annotations for consideration as the type of Interaction Frames that may be relevant when
designing or evaluating drama using the Four-Factor Framework.
The Four-Factor Framework study indicated that for drama to be engaging, it must be
experienced as well as narrated. The annotations describe how the experience of the 36 dra-
matic situations in interactive scenarios could be fostered, and how stories or narratives could
go beyond the telling of a story and facilitate a richer dramatic experience for interactive me-
dia. The 36 dramatic situations are listed followed by the annotations.
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8.2 The 36 Dramatic Situations
1. Supplication.
2. Deliverance.
3. Vengeance of a crime.
4. Vengeance taken for kindred upon kin-
dred.
5. Pursuit.
6. Disaster.
7. Falling prey to cruelty or misfortune.
8. Revolt.
9. Daring enterprise.
10. Abduction.
11. The Enigma.
12. Obtaining.
13. Enmity of kinsmen.
14. Rivalry of kinsmen
15. Murderous adultery.
16. Madness.
17. Fatal imprudence.
18. Involuntary crimes of love.
19. Slaying of a kinsman unrecognised.
20. Self-sacrifice for an ideal.
21. Self-sacrifice for kindred.
22. All sacrificed for a passion.
23. Necessity of sacrificing loved ones.
24. Rivalry of superior and inferior.
25. Adultery.
26. Crimes of love.
27. Discovery of the dishonour of a loved
one.
28. Obstacles to love.
29. An enemy loved.
30. Ambition.
31. Conflict with a god.
32. Mistaken jealousy.
33. Erroneous judgment.
34. Remorse.
35. Recovery of a lost one.
36. Loss of loved ones.
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8.3 The 36 Dramatic Situations with Annotations.
In this section the 36 dramatic situations are discussed with reference to User agency, dra-
matic level and the Four-Factor Framework. Annotations that suggest the appropriate Inter-
action Frames are also presented.
1. Supplication
1. Persecutor
2. Supplicant
3. Power in Authority whose decision is doubtful
Summary
The Supplicant is chased, harmed or otherwise threatened by a persecutor and begs for help
from a power in authority.
Annotation
When considered as an Interaction Frame, supplication does not rate highly on the four-point
Likert scale that was used as the dramatic value metric for the Four-Factor Framework. To be
dramatic, supplication must therefore be linked to concepts that increase the dramatic value.
For example, Polti links it to persecution, threat and life and death decisions that hang in the
balance. It these that have dramatic impact. The drama does not lie in the supplication itself.
For mixed and virtual environments the roles of the power in authority and persecutor are
doubtful. For supplication to be dramatic, any conflict, emotive or threatening situation will
suffice. Importantly, if supplicant is designated as a passive agent, the Interaction Frame may
not be engaging. Should the User take the role of supplicant, a reversal of fortune (Hiltunen,
2002) will foment engagement.
The Interaction Frames suggested for supplication (that is dramatic) are beg, persecute,
implore, appeal, forbid, deliver, pardon, surrender and disgrace.
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2. Deliverance
1. An Unfortunate
2. A Threatener
3. A Rescuer
Summary
The Unfortunate is threatened in some way by the threatener and is saved by a rescuer, or an
event that facilitates deliverance.
Annotation
Deliverance is inherently dramatic. It does not need to connect to any other concept to be
dramatic. By its utterance, the unfortunate, the rescuer and the threatener are invoked. As
in all situations and Interaction Frames where User agency is facilitated, the character roles
should be defined to explicate the agency of the User. Will the User threaten, suffer or rescue?
The Interaction Frames threaten, rescue, and condemn are involved. Interaction Frames
save or help for example, are not recommended because they would reduce the impact of the
inherent drama of Deliverance.
3. Vengeance of a crime
1. An Avenger
2. A Criminal
Summary
The Avenger wreaks vengeance on the criminal for past crimes.
Annotation
There are two Polti vengeance situations. Firstly this situation’s version of vengeance for
a past crime, and secondly the next situation vengeance in relation to kinship. Vengeance
and revenge are both highly dramatic concepts and do not need the dramatic support that is
required by the situations supplication, pursuit and obtaining. Indeed vengeance or revenge
for any reason invokes some level of drama. Crime too, has some level of inherent drama.
The Four-Factor Framework suggests that it is the experience rather than the narration
that engages a User in interactive story environments. Revenge that is in some way connected
to the User’s experience regardless of its nature is likely to engage or involve a User. Regard-
less of its drama, the Four-Factor Framework suggests that the narrated story vengeance in
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an interactive story world is unlikely to engage unless there are options for User agency. Fur-
thermore, the character of avenger is likely to be the only key character necessary to define;
all other characters or Users depend upon the circumstances of the story and its design.
The Interaction Frames avenge and offend are suggested in this situation. The User may
experience either or both. Stronger drama would be experienced when revenge is linked to
constructs such as slay, dishonour, injure, seduce, accuse, violate, slash and deceive.
4. Vengeance taken for kindred upon kindred
1. Avenging kinsman
2. Guilty kinsman
3. Remembrance of the victim
4. A relative of both
Summary
A guilty kinsman harms a victim kinsman and is punished for this serious transgression by
an avenging kinsman.
Annotation
This situation is included in the previous annotation for Vengeance taken for kindred upon
kindred.
5. Pursuit
1. Punishment
2. A Fugitive
Summary
A Fugitive is pursued, caught and punished for some miscreant act.
Annotation
Like supplication and obtaining, Pursuit by itself has a very low level of inherent drama. Polti
links it to the punishment of a fugitive that are both dramatic concepts, and this evokes the
age old stories that have been told throughout human history that predate even the Homeric
(1952) and Gilgamesh (1920) epics.
A back-story cut-scene cannot be recommended because as the Four-Factor Framework
indicates, a break in User engagement is too often triggered. This could involve the User
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as an immediate witness to the miscreant act, or even as the miscreant who must flee. The
Interaction Frames pursue, conceal, hunt-down, flee, to witness, struggle and punish may be
involved. If linked to a revenge situation, pursuit would then certainly be associated with
high drama .
6. Disaster
1. A vanquished power
2. A victorious enemy or a Messenger
Summary
A calamitous event or concern unfolds where a defeat is suffered, a fatherland is destroyed,
the fall of humanity or a natural catastrophe occurs.
Annotation
This involves the classic monomyth described by Campbell (1993) and Murray (1997) where
the hero must save the world from evil. Although inherently dramatic, the impact of the
calamity or disaster would be reduced if it was not relevant to the User’s narrative experi-
ence. As shown in the Four-Factor Framework study, interactions between character entities
simply did not engage the User if no options for User agency were present. The experience
of disaster more closely relates to the avatar state, such as death, health points or the ability
to “level up”. This situation involves defeat, resist, vanquish, overthrow, abandon and resist.
The User may be victorious or vanquished. Disaster linked to any other situation would cer-
tainly increase the drama of an Interaction Frame.
7. Falling prey to cruelty or misfortune
1. An Unfortunate
2. A Master or a Misfortune
Summary
An innocent unfortunate is harmed by misfortune or by a deliberate act of a master who
should know better.
Annotation
This is a situation that goes beyond the Disaster situation discussed previously. Falling
prey to cruelty or misfortune contains three dramatic triggers: prey, cruelty and misfortune.
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Narration without agency would destroy the dramatic experience in an interactive narrative
environment. However, when told as a story, the drama would very likely enthrall the listeners
with intensity. This situation evokes the classic themes identified by (Aristotle, 350 BC) in
his Proper Pleasure and expanded upon by Freytag (1863) through his dramatic pyramid.
Falling prey to cruelty or misfortune may include the Interaction Frames: disaster, calamity
and misery that would affect the avatar or the sensibilities of the User to have an effect. The
following Interaction Frames may also be relevant: injure, pierce, cause harm, forms of bru-
tality, torture, bloodthirstiness, wickedness, infliction, afflictions, crush, damage, despoil and
mutilate.
8. Revolt
1. A Tyrant
2. A Conspirator
Summary
The Conspirator leads or contributes to a revolt against an oppressive tyrant.
Annotation
Although dramatic, Revolt lacks the level of drama displayed in the three-word dramatic
situation Falling prey to cruelty or misfortune discussed previously. The Four-Factor Frame-
work analysis found that Revolt was demonstrated by the actions and agency of the subjects’
response to the narrative environment. When subjects became bored or annoyed by the narra-
tive, they either terminated the scenario or turned their attention elsewhere. These responses
were not observed to involve a conspiracy; indeed subjects often did not realise they had
shifted their attention. The addition of conspiracy adds to the drama of a situation, however,
to be dramatically effective, the Four-Factor Framework indicates that Polti situations must
be experienced by the User.
The Interaction Frames revolt, rebel, conspire, oppress, defy, contempt, anger, rage, fight,
flee or fly are relevant.
9. Daring enterprise
1. A Bold leader
2. An Adversary
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Summary
A bold leader is involved in war, combat, preparations for war or an adventurous expedition.
Carrying off or recapturing a desired object may also feature.
Annotation
he concept of Daring evokes the idea of a bold leader or hero. Enterprise adds the concept
of some form of organised project or expedition that may have financial interest.
Does daring enterprise have to involve conflict? Could emotion related to rescue, suc-
cess, courage or audacity be engaging?
As discussed in Chapter 7, in virtual worlds the poignancy of conflict, death and emotion
is lost when they are witnessed rather than experienced. Furthermore, conflict with virtual
characters is less memorable than conflict with the game engine or system. Modifying blocks
of script are real-life bold creative acts that support a User’s engagement with the environ-
ment.
Where enterprise is represented it must be linked to daring where something of value is
at stake. Interaction Frames that relate to Daring Enterprise are capture, combat, bully, con-
front, goad, insult, mock, muster courage, oppose, outdare, provoke, threaten, risk, venture,
endeavour, gamble, chance, strive and desire.
10. Abduction
1. The Abductor
2. The Abducted
3. The Guardian
Summary
The Abducted person is taken by the abductor. The abducted person may be rescued by a
guardian.
Annotation
Any of the three roles may be taken by the User. However for deign purposes, the rescue
should be broadened to facilitate any character or set of situations. Key interactions are
abduct, kidnap, defend, capture, recapture, rescue, slay, and protect. As in all situations the
design of characters is crucial for plausibility and believability.
11. Enigma
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1. Interrogator
2. Seeker
3. A Problem
Summary
The Interrogator poses a problem which the seeker must solve. This may the search for a
person or character, or a puzzle or riddle to solve.
Annotation
As shown in situation six, Enigma characterises the classic monomyth (or hero’s journey)
in a way that facilitates the User’s belief that he or she is the hero or seeker. Typically the
User takes the role of the seeker who must grapple with a problem or quest with a result that
clearly depicts the effect of the User’s actions. The Enigma may involve merely trying to
understand what is actually happening, or what the expectations for the User are in the envi-
ronment. The User however may be interrogator or even the problem. Connecting the term
‘interrogator’ to an interactive scenario is not well chosen. This is because the establishment
of a problem can occur from any authored set of circumstances that may or may not involve
the representation of a sentient being. It may be the mentor as in Campbell’s (1993) analysis,
or an implicit challenge or goal designed into the narrative experience. This is one of the
strong Polti situations observed in interactive narratives, since it involves solving puzzles.
Overcoming challenges and completing goals results in a sense of completion, reward and
achievement. The interactions seek, solve, test, discover, interrogate and challenge link to
enigma.
12. Obtaining
1. A Solicitor
2. An Adversary who is refusing or An Arbitrator
3. Opposing Parties
Summary
A Solicitor requests something of the adversary, who refuses to cooperate. Alternatively,
there are opposing parties who cannot reach agreement and the dispute is resolved by the
arbitrator. This may involve attempts to obtain an object by (a) ruse or force, (b) persuasive
eloquence alone, or (c) eloquence with an arbitrator.
8.3. The 36 Dramatic Situations with Annotations. 150
Annotation
This situation involves conflict between a User and another User or character. Believable
dialogue between characters and Users always remain a difficult problem.
Persuasion by violence, force or threat of violence characterises interactive narratives at
this time. The role of Solicitor may best fit the User since characters designed to be eloquent
or verbally persuasive are rarely convincing, and persuasion between Users is difficult with-
out effective dialogue or human physical cues such as facial expressions and body language.
In this situation, any interaction involving the removal or taking of an object such as obtain,
solicit, request, remove, loot, steal, mediate, negotiate, or defend are interactions that relate
to Obtain.
13. Enmity of kinsmen
1. Malevolent kinsman
2. Hated or reciprocally hating kinsman
Summary
Two relatives hate one another, and act accordingly. This includes hatred between two or
more family members, and includes infanticide.
Annotation
This situation could describe enmity that develops between two or more members of clans,
or teams in role play or shooter game environments. For believability and dramatic effect, the
participants would not be characters, but rather avatars controlled by players. An example
of enmity situations are those involving griefers. These are deliberate acts that are designed
to disrupt the experience for other Users. The User may or may not be a participant in the
enmity that may be personal rather than designed. However, enmity very likely affects all
Users in the team or clan. Any interactions that are seen to be provocative (such as provoke)
or motivated by conflict (such as hate and envy) and their synonyms are applicable.
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14. Rivalry of kinsmen
1. The Preferred Kinsman
2. The Rejected Kinsman
3. The Object
Summary
Two relatives hate one another and compete over an object. They may be family members,
but can also be friends. The object may be favour shown to the preferred kinsman rather than
the rejected kinsman, or even a flag or ball in a team type game. In the latter case, kinship
can be defined as the teams that share an interest in the competitive activity, or the members
of each team.
Annotation
This situation links to the preceding enmity situation, but the level of distress may vary. Ri-
valry between teams or clans is also relevant. If the User is a member of a competing team,
then an entertaining competition may evolve. If the User is not involved or has no agency
in the rivalry, then a User is unlikely to engage, or only fleetingly engage. Rejection is a
key interaction, however similarly to the previous situation, interactions that are provocative
(provoke, betray, murder, envy) or seen to be motivated by rivalry or jealousy would be rele-
vant. Similarly, a personal motive rather than designed story line may be in play.
15. Murderous adultery
1. Two Adulterers
2. A Betrayed Spouse
Summary
Adultery leads to violence as an adulterer attempts to either remove the partner or the lover.
This could involve the death or slaying of the spouse and/or the lover.
Annotation
This involves betrayal and murder. Both are invoked by Polti’s label for this situation. For
an effective story that facilitates engagement, a level of emotional investment or involvement
by the User is necessary. However, User as voyeur may work if the conflict is entertaining.
Interactions such as betray, murder, rival, compete, betray, and reject may play out.
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16. Madness
1. A Mad person
2. A Victim
Summary
A person becomes temporarily Mad, losing control and harming a victim.
Annotation
If designed well, an affected character may entertain and engage the User, particularly if there
is some point to the scenario, such as the “mad” character having information that the User
may need. Another User pretending to be mad may lack believability, and a victim, unless it
is a User, may lack relevance. Interactions such as cause harm, murder, disgrace or confuse
behaviours may be demonstrated. A clever scenario design is key to this situation.
17. Fatal imprudence
1. The Imprudent
2. The Victim or a lost Object
Summary
The Imprudent person loses an object or causes harm to the victim through unthinking im-
prudence, curiosity or carelessness. Fatal imprudence covers any variant where something
or someone is lost (including the imprudent one), harmed or slain, or where misfortune or
dishonour is the result of a flaw in the character of the imprudent one.
Annotation
This situation applies equally to virtual and actual environments. Imprudence often occurs in
team-based games where the possession of a flag or other object motivates involvement. In
an adventure or story quest for example, a moment of distraction, or lack of experience could
be fatal. Regardless of the cause, frustration is typically the result. The User may be killed
or lose an object resulting from imprudence or the imprudence of another User. Interactions
such as suffer, grieve, harm, lose, cause harm or to execute situation number 33, Erroneous
Judgement. The role of the User as agent could be the Imprudent one, however the victim of
lost object may also apply.
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18. Involuntary crimes of love
1. The Lover
2. The Beloved
3. The Revealer
Summary
The Lover performs acts of love or adultery with or marries a beloved, only to learn from a
revealer or a revelation that the beloved is a sibling, close relative, or child. The User may
take any role and the revelation any form.
Annotation
The impact of this situation is mitigated in virtual worlds, since the acts of love do not prop-
agate in the actual world and are simulated crimes. This does not however diminish the
potential distress. The User may take any of the roles. Interactions that can be seen as an ex-
pression of any form of love could be relevant. The motivation of the Revealer may represent
the story twist, and involve interactions such as reveal, unveil, hide, violate, or discover.
19. Slaying of a kinsman unrecognised
1. The Slayer
2. The Unrecognised Victim
Summary
The Slayer kills, nearly kills or harms an unrecognised victim, who is actually a relative or
friend of the slayer. A seemingly justified act suddenly becomes unjustified.
Annotation
Kinship situations link to team play or social role play games. Situation 33 Erroneous judge-
ment that has impact on kinship, an innocent or beloved could also occur. This scenario in
virtual worlds indicates either a mistake made by a User or a narrative scene. Interactions
such as kill, slay, cause harm, hate and to recognise are relevant.
20. Self-sacrificing for an ideal
1. The Hero
2. The Ideal
3. The Creditor or the Person or Thing Sacrificed
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Summary
A Hero or protagonist gives up or sacrifices his or her life for the sake of an ideal, faith, or
duty.
Annotation
This may not be to the advantage of a User in a virtual world, but is likely to form some part
of a back-story or character story. It is similar to situation 21 Self-sacrifice for kindred, and
includes the interaction sacrifice. The User may take the role of the hero as sacrificial object,
with the interactions reprieve, strive or rescue evolving. Situation 2 Deliverance, may also
be involved.
21. Self-sacrifice for kindred
1. The Hero
2. The Kinsman
3. The Creditor or Person or Thing Sacrificed
Summary
A Hero or protagonist sacrifices or gives up something for the sake of a kinsman.
Annotation
As in Situation 20, this may not be to the advantage of a User in a virtual world, but is likely
to form some part of a back story or character story where the interaction sacrifice is again
key. The User may take the role of the hero once more, since this is the most active. How-
ever, the role of the kinsman or the sacrifice may also be taken. Interactions that surround
sacrifice, honour, reprieve, can vary according to story design or direction.
22. All sacrificed for a passion
1. The Lover
2. The Object of the fatal passion
3. The Person or Thing sacrificed
Summary
A Hero or protagonist sacrifices or gives up something for passion.
Annotation
This is a variant of the sacrifice situation. It may describe a narrative back story, or a scene
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designed to involve the User as the object of passion or the sacrifice. It may be a personal
decision operating at the nexus between the virtual and actual world. It may be manifest
where a User forgoes the acquisition of points so that another User may gain them
The interactions love, destroy, ruin, tempt and sacrifice are evoked. The supporting inter-
actions are dependent on the surrounding narrative context.
23. Necessity of sacrificing loved ones
1. The Hero
2. The Beloved Victim
3. The Necessity for the sacrifice
Summary
The Hero is forced to sacrifice a beloved victim, based on necessity.
Annotation
This is another element of the sacrifice group. Again, a Hero or protagonist sacrifices or
gives up something, in this case, the sacrifice of loved ones. Sacrifice is again the key inter-
action, supported by the interactions from the particular narrative design chosen or emergent.
Interactions reprieve, rescue, and deliver are all associated with sacrifice. Additionally, the
interactions love and need are emphasised. The User may be involved with any of the three
elements.
24. Rivalry of superior and inferior
1. The Superior Rival
2. The Inferior Rival
3. The Object of Rivalry
Summary
The Superior rival is set against an inferior rival, both vying for the object of rivalry.
Annotation
Polti supplies numerous variants that could conceivably cover any situation involving the
three rival elements. Interactions such as challenge, dare, provoke, desire, conquer, vanquish
and rival are all evoked. This was demonstrated in the Oblivion (Bethesda Softworks, 2006)
study where combat occurred between the User and other characters.
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25. Adultery
1. A Deceived Spouse
2. Two Adulterers
Summary
The Deceived spouse is cuckolded by two adulterers, one the partner of the deceived spouse.
Annotation
The variants supplied by Polti cover formal relationships between spouses. A User in such
an environment may be either a participating or an unintentional object of jealousy or desire.
The key interaction defined by Polti is betray. Other interactions are envy, and rivalry.
26. Crimes of love
1. The Lover
2. The Beloved
Summary
The Lover loves the beloved, but this love is illicit in some way, breaking social codes.
Annotation
What agency is here for the User? Can the User “level up” from such a situation? Indeed, it
these complexities that challenge interaction design. Such a situation involves love and crime.
27. Discovery of the dishonor of a loved one
1. The Dishonourer
2. The Guilty One
Summary
The Guilty one brings shame on their kin by a dishonourable act.
Annotation
This may form part of a designed narrative presented at the commencement of a scenario.
Indeed a guilty entity is required, but the role of dishonourer could take any form. Polti links
this situation to kinship circumstances, and these are inherently dramatic. As Straker (2008)
observes, glory and honour are held in high esteem within many societies and is reflected on
all who know them, especially their families.
8.3. The 36 Dramatic Situations with Annotations. 157
A game-master found to have cheated for example, would be cast aside by supporters
and the dishonourable act published widely. Interactions such as discover, betray, dishonour,
violate, exile, and shame are potential Interaction Frames for this situation.
28. Obstacles to love
1. Two Lovers
2. An Obstacle
Summary
Two Lovers want to be together, but they are prevented from doing so by some difficult
obstacle.
Annotation
This is where love is prevented once more by complications. This is a classic story that
has been narrated for millennia. Its instantiation in mixed reality and virtual environments
promises new twists.
The interactions love, desire, impede, forbid, betroth and marry are active.
29. An enemy loved
1. The Beloved Enemy
2. The Lover
3. The Hater
Summary
The Lover loves a beloved enemy. The hater hates the lover for this betrayal.
Annotation
This is the situation of loving the enemy of the kindred. The interactions involve avenge,
love, hate, desire, and possibly murder. As noted in situation 28, the instantiation of this in
mixed reality and virtual environments promises new twists.
30. Ambition
1. An Ambitious Person
2. A Thing Coveted
3. An Adversary
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Summary
The Ambitious person covets a thing, however that ambition is guarded against by an adver-
sary.
Annotation
Polti’s description revolves around an unnamed thing coveted by a single ambitious person,
possibly involving parricide. Ambition as a single concept presents neither high nor low
levels of drama. The situation evoked involves rivalry, and the drama rises depending upon
the situations and actors involved.
The interactions include covet, envy, guard, protect, rebel, revolt and murder that contain
strong conflict.
31. Conflict with a god
1. An Immortal
2. A Mortal
Summary
The Mortal challenges the immortal. There are consequences.
Annotation
Variants to this situation include punishment for controversy with a deity. Polti specifies an
immortal is involved, and he typically refers to ancient or classic tales of a Pantheon of Gods.
Since a mortal and immortal are required, and these lack high levels of drama, the drama
must be found by variants that explicate Interaction Frames such as: struggle, strife, punish-
ment, contempt and rivalry with a God. However, the experience of this situation requires
further study.
32. Mistaken jealousy
1. The Jealous
2. The Object of whose possessions he is jealous
3. The Supposed Accomplice
4. The Cause or the Author of the mistake
Summary
The Jealous person, through some cause, appears to become jealous of some object. There
may also be a supposed accomplice.
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Annotation
There are variants that include cause by suspicion, jealousy aroused by fatal chance, friend-
ship mistaken as love and malicious rumour. Each of these have high dramatic levels, and the
rich interactions evoked by this dramatic situation are envy, suspect, rival, scorn, err, slander,
and deceive.
33. Erroneous judgment
1. The Mistaken One
2. The Victim of the mistake
3. The Cause or Author of the mistake
4. The Guilty Person
Summary
A Mistaken one makes some judgment about or is suspicious about the victim, instead of the
guilty person. This is due to some cause or is caused by the author of the mistake.
Annotation
This situation merely requires a mistake in a judgement. This, like many of the situations
discussed in this appendix lacks high levels of inherent drama. When the added twists such
as those identified by Polti are added, the great narratives presented from Shakespeare to
Hitchcock are evoked.
Variants to this situation include suspicion (Hitchcock), false suspicion thrown by the
real culprit upon the second victim against which he has plotted from the beginning (Shake-
speare). Plot structures such as these, present the episodic narratives that are developed in
pervasive games where mobile phones deliver storytelling experiences such as Day of the
Figurines (Flintham, Giannachi, Benford, & Adams, 2007) and I like Frank (Blast Theory,
2004). These types of storytelling environments are one example of the application of the
Four-Factor Framework.
Potential Interaction Frames are err, confuse, victimise, suspect, misunderstand, manipu-
late and avenge.
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34. Remorse
1. The Culprit
2. The Victim or Sin
3. The Interrogator
Summary
The Culprit has done wrong to a victim or committed another sin. The Interrogator obtains
an admission of guilt.
Annotation
This situation includes remorse for an unknown crime, parricide, assassination or murder of
a spouse. Remorse is likely to occur in broader terms than those presented by Polti, indeed
remorse for no reason at all is plausible. Appropriate interactions could be victimise, interro-
gate, murder, confess, and remember.
35. Recovery of a lost one
1. The Seeker
2. The One Found
Summary
The Seeker looks for and finds the one found.
Annotation
A story of a lost one who may be quite happy having left of his or her own accord. However.
the story must involve abduction or kidnap for example to be dramatic. The interactions in-
volve abduct, deliver, rescue, and escape. Seek, find, hide, recover and lose will not return
high levels of drama unless it is experienced by the User or the thing lost is dramatic.
36. Loss of loved ones
1. A Kinsman Slain
2. A Kinsman Spectator
3. An Executioner
Summary
The Kinsman spectator sees the kinsman slain being killed by the executioner.
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Annotation
The variants to this situation could be the witnessing of the slaying of kinsmen while pow-
erless to prevent it, divining the death of a loved one or despair on learning of the death of
a loved one. It is closely linked to the previous situations where death of kinsfolk is repre-
sented. Indeed, Polti merely presents a selection of twists to the kinsman slain situation. The
dramatic interactions that may be invoked are slay, execute, murder and death. .
8.4 Conclusion
The focus of this chapter was the annotation of Polti’s (1977) 36 dramatic situations as a
tool for understanding the measurement and experience of drama in interactive narrative en-
vironments. The motivation for the study and the sources for the summaries were firstly
discussed. The creation of the annotations that describe how the dramatic situations might
look and behave in interactive narrative media using the Four-Factor Framework were the
key contribution in this chapter. The next chapter concludes the thesis.
Chapter 9
Conclusions, Contributions and
Future Work
In this concluding chapter the results of the research are summarized. The significance and
contribution of the Four-Factor Framework is revisited and the implications for understand-
ing narrative and interaction at the granular level are identified in the broad set of trends or
rules presented in Section 9.3.
The aim of this study was to discover how interaction and narrative interlink at a deeper
level so that the evaluation and design of interactive media could be facilitated and built
upon using new knowledge. This was motivated by the need to increase our understanding
about computational narrative, interactive narrative and the interactive experience. If defining
values for the four fundamental elements can be facilitated as demonstrated in this thesis,
then we go some way further toward better design and development of engaging scenarios
and stories for interactive systems and better evaluative processes.
9.1 Limitations of the Methodology
The granular focus is not designed for higher level studies, and its limitations are bound to the
more immediate close-up evaluation of Interaction Frames. For example, the methodology
does not define the characteristics and fundamental elements for the analysis of sound-scapes
and incidentals for interactive media. It does not advance categories or metrics that can mea-
sure the effect of sound upon a user. The granular approach is not optimal for the evaluation
of camera use in virtual environments, or character-based investigations. The methodology
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does not yet include the purpose of a user’s narrative experience. More work is needed to
establish if different sets of data for fun or for training for example would be returned.
9.2 Contribution
Central to this study was the premise that we need to understand interactive narrative experi-
ence at a deeper level, and that there are four fundamental elements agency, drama, narrative
and engagement that can support the collection of data that can be interrogated. The choice
of the four is supported by the long history of narrative and the development of new media
that changes the dramatic model.
Two strategies were deployed for the construction of the Four-Factor Framework method-
ology. The first was to apply a theoretical framework that supported the identification of the
fundamental elements. The second was the development of metrics to measure them. The
first was extrapolated in the literature reviews that demonstrated how the structure of narra-
tive has evolved. The second was grounded in the dramatic value inquiry that established
that a qualitative study can yield the quantitative data required for computational narratives.
These strategies underpin the development of a framework that addresses an existing gap in
knowledge by illustrating the changes in values of the four fundamental elements as an inter-
active narrative executes. The contributions of this work are listed next.
The Methodology: The Four-Factor Framework. This links to the first research question.
Can the Four-Factor Framework contribute to a deeper understanding of interactive nar-
rative? Working with the four abstract concepts or fundamental elements required a new
way of thinking. Indeed, creating an Interaction Frame and defining metrics for each fun-
damental element was an innovative approach that required novel thinking. This makes
sense because interactive media are becoming increasingly pervasive. New devices, sys-
tems and content present new ways of interacting and new ways of communicating. New
ways of understanding and evaluating these innovations using the high level approach
taken in this thesis promises a methodology with a very broad scope for development.
Observation at a granular level. This links to the second research question presented in
the Introductory chapter. How can the fundamental elements in interactive narratives be
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observed?
This work advances a perspective of the fundamental elements of interaction and nar-
rative that has not previously been demonstrated. The observation of these elements
was at the heart of the study, and contributes a novel and original view of the relation-
ship between interaction and narrative. It is a top down approach that has application
across the broad area of interactive narrative environments including mixed reality. The
methodology tracks dynamic pathways between stories, sets of concepts, personal and
participatory stories and situations where new ways of linking media, devices and people
are emerging. The clustering of agency, drama, narrative and engagement as a set of four
fundamental elements of interactive narrative can facilitate new ways of understanding
these media, and is unique to this work.
Interaction design and analysis. This links to the third research question presented in the
Introductory chapter. How can the fundamental elements in interactive narrative be mea-
sured?
A measurement model prototype evolved through the development of metrics for the
Four-Factor Framework. Measurements for user engagement, agency, drama and cen-
trality of the narrative were sought and defined so that each could be mapped and com-
pared on a similar Likert scale.
Three factors were evaluated for assigning a value for the level of drama in an Interac-
tion Frame. Firstly, whether conflict is represented or emotion is experienced. Secondly,
whether a Polti (1977) dramatic situation is evident. Thirdly, assessing the inherent level
of drama.
The metric for assessing a value for agency is the number of choices or the degree of
available options a subject has in an Interaction Frame within the constraints of the nar-
rative.
The narrative centrality metric is the observable degree to which an Interaction Frame
was driven by the designed narrative.
The engagement metric was based on three factors. Firstly, the observer’s assessment of
the subjects’ engagement. Secondly, the subjects’ self-reporting. Thirdly by observing
and noting the subjects’ demeaner and body language.
There were no standard measurement models that could be used for this methodology.
The observations made in this thesis indicate there are configurations of fundamental el-
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ements for optimum user engagement. Connections between fundamental elements were
also observed. It was observed that the flow of engagement was strongly linked to the
flow of agency, and when not linked to agency it was shown to link to high levels of
drama. These observations suggest that designing for high levels of agency and drama is
very likely to result in high levels of engagement. This granular perspective is a poten-
tial breakthrough for the design of computational narratives and goes some way towards
facilitating the heritage of traditional story telling for interactive story systems. Further-
more, the development of the model in this study also addresses the increasing need for
such tools in computational story models and interactive systems.
Drama as experience in interactive media. The data returned from the granular exploration
of the scenarios indicate strong patterns. One pattern suggested was that drama engages
users when it is experienced in interactive media, but fails when narrated in interactive
media. The field studies indicated that where users had no active role in a highly dramatic
sequence, the level of engagement almost always dropped sharply. This was also shown
in the analysis of Polti’s (1977) situations. It explains both how and why pre-authored or
designed narrative is so often perceived to fail in interactive narratives. However, more
work is needed to determine if this is true for virtual reality systems where the sense of
presence is more immediate than the sample Oblivion (Bethesda Softworks, 2006) game.
Drama Generation System. A system that generates Interaction Frames based on a level
of drama was shown to demonstrate that a dramatic value based on a word or phrase
can be used in computational models. The DramaGen application used words that were
tagged with descriptive variables to return a three-part interaction with a level of drama
selected by a User. This was also used to return dramas with themes such as edible or
cause emotion. Dramas involving character types such as animals, baddies or heroes
could also be chosen. If this can be done in a simple proof-of-concept model such as
DramaGen, then there is potential for this to be developed for interactive applications
where computational narrative reasoning is deployed.
Understanding the structure of Polti’s dramatic situations. An unexpected benefit from
the demonstration of the Four-Factor Framework in this work was the value of the sample
results. The task set in this work was to develop and demonstrate the methodology.
However, the preliminary examination of the results were also fruitful. Polti’s dramatic
situations were used as an evaluative tool in the two studies presented in this work. It
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was shown that for particular situations, it was the examples presented by Polti that
were dramatic, rather than the situation. This revealed Polti’s technique of normalising
the dramatic levels throughout his 36 dramatic situations. This has not previously been
shown.
Understanding narrative and agency. The data shown by the Four-Factor Framework facil-
itates the visualisation of agency and narrative elements. This showed Interaction Frames
where agency and narrative were in contrast and where they were not. This is an impor-
tant contribution that addresses a gap in the domain of knowledge, and suggests some
degree of resolution of this perceived problem where a story or narrative is perceived to
be “spoiled” in some way through User agency. However, connecting pathways from
User to story by deploying reasoning systems as Yearwood et al. (2006) and Zdrahal et
al. (2008) demonstrate, goes someway beyond this problem.
This section described the achievements of this thesis and the contribution that this work
makes in the areas of interaction design, interactive narrative and the analysis of interactive
environments. The ways that we connect to the “cloud” of information stored on the web is
rapidly evolving. Emerging technologies such as Sixth Sense (Diaz, 2008) demonstrate how
swiftly interaction and technology are developing. The Four-Factor Framework presents a
methodology that can visualise connections and pathways between media, content, physical
worlds, virtual worlds and enhanced realities by examining the underlying factors behind the
stories of participatory experience.
If, as indicated in this thesis, agency and drama are the key elements for successful in-
teractive applications, then the methodology developed offers a significant analytical process
that has broad application for diverse media that will be further refined for targeted media,
narratives and demographics. The next section presents six observations that relate to the
data collected using the Four-Factor Framework.
9.3 Observations
This section discusses five trends from the preliminary, descriptive analysis of the data. A
sixth observation derives from the series of DramaGen results.
1. Agency caused engagement more than any other factor. In all scenarios examined, the
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connection between agency and engagement at a high level on the Likert scale was shown
more than any other element. This indicates that facilitating agency in the design of interac-
tive experience is more likely to yield user engagement.
2. When not caused by agency, engagement was generally caused by drama. This trend
indicates that dramatic experiences that include user agency are more likely to foster user
engagement.
3. If drama did not involve the user, its ability to engage was reduced. The observation of
dramatic events where little or no user agency was available suggested that it is the user ex-
perience of the drama that engages.
4. Engagement with the narrative was substantially lower than with any other element. How-
ever, the narrative was observed to have had the strongest influence on the direction of the
participatory narrative.
5. Agency and narrative were shown to be connected less than any other pair of elements.
This is a useful observation that shows the weakened link illustrated in the dramatic models
discussed in this thesis. Furthermore, the methodology identified and illustrated the type of
interaction and circumstances where agency and narrative were reconciled. This goes some
way towards the successful design of strong directed narrative and user engagement.
6. DramaGen dramatic level combinations as potential rules or principles of design. Where
enough samples were collected from DramaGen, patterns of numeric combinations were ob-
served. For example, a 4-4-1 combination where a dramatic character causes a dramatic
event to affect a weakly dramatic entity, a theme of victimisation or bullying was produced.
Alternatively, a 1-4-4 combination produced a sense or theme of heroic action.
In the next section, further work toward developing the methodology is described
9.4 Further Work
This study has presented the development of a methodology to facilitate the granular exami-
nation of fundamental elements in an interactive story environment. Its goal is to harness the
magic of stories for interactive applications that use technology. As Schank (1990) writes,
humans think in terms of stories, the world is understood in terms of stories and we approach
problem solving and new ideas by referencing stories we already understand.
This work has demonstrated the Four-Factor Framework methodology using three con-
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trasting scenarios from a sample interactive game Oblivion (Bethesda Softworks, 2006). The
potential of this work is broad, and further work aims to refine the methodology for the ex-
amination of the fundamental elements in more depth, and across a broader field of samples.
This work has also touched upon other areas of study such as the case made by Newman,
(2005), for a narrative human brain. He proposes that narrative is fundamental to human
cognition and understanding. He suggests that there is a genetic predisposition for humans
to use narrative as a means for explorative and experiential learning. More data are needed
to evaluate this claim. However Murray (1997) proposed a similar theory by describing the
human brain as practised at tuning into stories with immersive intensity. A seeding grant
has been approved for work towards deploying the Four-Factor Framework to evaluate the
interaction of elderly subjects with interactive technologies.
Further work includes examining the dramatic situations of Polti (1977) for development
as an evaluative process. This will formalise the dramatic situations within the methodology
to analyse and understand how drama is experienced in interactive stories, mixed reality
environments and dynamic story telling technologies.
Appendix A
Dramatic Value Survey
The purpose of the dramatic value study was to investigate if there was a general agreement
about the inherent dramatic value in the sample words and phrases presented in the anony-
mous online survey. This survey contributed to the estimation of a dramatic value used in
the Four-Factor Framework methodology developed in this work. Sets of verbs, nouns and
phrases are shown with the results of the analysis.
Verbs were chosen because they represent specific acts of agency. Nouns were chosen
since they represent the object or agent affected by an interaction. Phrases were included
because they contain more information and could be compared to the single-word sets. The
choice of 39 single-word verbs, 38 single-word nouns and 20 phrases were all randomly
drawn from the myths of Homer (1952), Ovid (1987) and the sample computer game Half-
Life 2 (Valve, 2005). This was discussed in Chapter 4. These sources were chosen because
the selected myths have been passed down from generation to generation and are considered
to be some of the oldest stories known. Since these stories have a universal appeal, it was
thought that the inherent dramatic structures may be more easily observed. HalfLife 2 (Valve,
2005) was initially chosen because an interactive narrative environment was required as a test
environment for the analytic methodology. HalfLife 2 combines interactivity with a strong
narrative thread, and at the time it was considered as the potential sample environment to
test the Four-Factor Framework. As previously explained, Oblivion (2006) was chosen. This
was because it presented more variation in scenarios.
Subjects were asked to rate each of the verbs, nouns and phrases listed on a five point
Likert scale from 0 - 4. A 0 value indicated if the subject was not sure, the values 1 - 4
represented Not dramatic, A bit dramatic, Dramatic and Very dramatic respectively. The
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analytical statistical software package (SPSS Inc, 2005) was used for Chi-square statistical
testing, and was also explained in Chapter 4. This is a non-parametric, goodness of fit test
that deals with frequency distribution. It is used to determine whether a set of data matches
a hypothesised distribution, and presents the actual values observed in contrast with the ex-
pected values. The frequency data indicates the observed frequencies of survey responses.
The Asympt. Sig. value is the probability of observing the particular frequencies if the null
hypothesis is true (i.e. uniform distribution).
In the Chi-Square test, significance values less than 0.050 indicated that there was strong
agreement amongst subjects about a level of drama. The Asympt. Sig. values presented in
this appendix show that, except for three verbs, an even spread of responses across the five
levels on the Likert scale was improbable. This means that the level of agreement among the
subjects when choosing an inherent level of drama was substantial. The residual column in
the frequency tables shows the dramatic level selected by most subjects. The the higher the
residual value, the greater the agreement amongst subjects. The actual frequencies are listed
in the Observed N column of the frequency tables.
The single word verbs tested follow.
List of Verbs Surveyed
1. To agree
2. To astonish
3. To begin
4. To charm
5. To devour
6. To explain
7. To flee
8. To fly
9. To hear
10. To hit
11. To invite
12. To know
13. To listen
14. To look
15. To love
16. To marry
17. To melt
18. To menace
19. To mourn
20. To obey
21. To open
22. To pay
23. To perceive
24. To push
25. To remove
26. To rest
27. To reveal
28. To shiver
29. To sing
30. To slip
31. To sparkle
32. To struggle
33. To swim
34. To talk
35. To transform
36. To tremble
37. To warn
38. To watch
39. To work
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List of Nouns
1. The air
2. The Achaeans
3. The beach
4. The blood
5. The building
6. The cave
7. The companions
8. The Cyclops
9. Death
10. The door
11. The edge
12. The enemy
13. The explanation
14. The father
15. The forest
16. The gods
17. The guards
18. Hades
18. The hounds
19. The identity
20. The island
21. The light of the world
22. The lute
23. The man
24. The nest
25. The ocean
26. The paranoia
27. The peasants
28. The quest
29. The room
30. The shepherds
31. The sky
32. The song
33. The tears
34. The train
35. The viper
36. The wax
37. The wife
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List of Phrases Surveyed
1. He looked back
2. The guard is his friend Barney working undercover
3. He marries his beloved
4. He is dragged into the blood-stained room
5. They approach a broken door
6. The excited Achaeans discover a huge cave
7. She attempts to conceal herself but is discovered
8. She is shoved down the corridor
9. They watched as the Cyclops devoured their screaming companions
10. The goddess Diana and her sisters are bathing
11. All who hear him sing are entranced
12. He is torn to pieces by his hounds
13. He rests in a quiet glade
14. He is hit from behind
15. Follow a course midway between earth and heaven
16. I dived into the sparkling water
17. The wax melted
18. The light of the world began to show
19. She tried to turn
20. On her wedding day she is slain by a viper
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Appendix B
Deliver the Amulet Interaction Frames
Figure B.1: Deliver the Amulet engagement flows for Mark.
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Table B.1: Deliver the Amulet Interaction Frames for Mark. Part A.
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Table B.2: Deliver the Amulet Interaction Frames for Mark. Part B.
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Figure B.2: Deliver the Amulet engagement flows for Antony.
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Table B.3: Deliver the Amulet Interaction Frames for Antony.
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Figure B.3: Deliver the Amulet engagement flows for Christopher.
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Table B.4: Deliver the Amulet Interaction Frames for Christopher.
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Figure B.4: Deliver the Amulet engagement flows for Bee.
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Table B.5: Deliver the Amulet Interaction Frames for Bee.
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Figure B.5: Deliver the Amulet engagement flows for Nathan.
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Table B.6: Deliver the Amulet Interaction Frames for Nathan.
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Figure B.6: Deliver the Amulet engagement flows for James.
APPENDIX B. Deliver the Amulet Interaction Frames 197
Table B.7: Deliver the Amulet Interaction Frames for James.
Appendix C
Oblivion Survey Data
The raw data collected from the observations of the six subjects for the Oblivion (Bethesda
Softworks, 2006) are presented next. They represent each Interaction Frame with the drama,
agency, narrative centrality and engagement values observed in the two of the three scenarios
studied. The Create Avatar scenario is not included because the data collected were not
complex, and the values repeated for all subjects. The Create Avatar scenario was discussed
in Chapter 5.
The data is presented in two forms. Firstly, the raw data observations with the Interaction
Frames. Secondly, the flows of engagment in contrast with each of the three other funda-
mental elements drama, agency and narrative. These present comparative samples for all
subjects. For example, page 202 shows the flow of the engagement and agency values for all
subjects; page 203 that follows shows the flow of engagment and drama values. Comparisons
between other combiations of elements, such as agency and narrative or drama and agency
may also be made using the raw data.
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Table C.1: Case Mark: Imperial Prison data.
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Table C.2: Case Antony: Imperial Prison data.
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Table C.3: Case Christopher: Imperial Prison data.
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Table C.4: Case Bee: Imperial Prison data.
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Table C.5: Case Nathan: Imperial Prison data.
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Table C.6: Case James: Imperial Prison data.
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Table C.7: Case Mark: Deliver the Amulet data.
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Table C.8: Case Antony: Deliver the Amulet data.
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Table C.9: Case Chris: Deliver the Amulet data.
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Table C.10: Case Bee: Deliver the Amulet data.
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Table C.11: Case Nathan: Deliver the Amulet data.
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Table C.12: Case James: Deliver the Amulet data.
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Figure C.1: Imperial Prison engagement-agency flow for all subjects.
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Figure C.2: Imperial Prison engagement-drama flow for all subjects.
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Figure C.3: Imperial Prison engagement-narrative flow for all subjects.
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Figure C.4: Deliver the Amulet engagement-agency flow for all subjects.
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Figure C.5: Deliver the Amulet engagement-drama flow for all subjects.
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Figure C.6: Deliver the Amulet engagement-narrative flow for all subjects.
Appendix D
Oblivion Observation Material
The following pages present the Observation sheets and the Questionnaires used for the
Oblivion (Bethesda Softworks, 2006) case studies. The questionnaires were given to each
subject at the completion of each of the three scenarios. The Observation sheets were used
by the participatory observer to make guided notes as each scenario progressed.
The documents designed and used in the study were experimental. Their use was to test
if the method of observation and user self-reporting could return usable data for the Four-
Factor Framework. The purpose of research and prototying is to test for flaws and mitgate
them when identified. The observation documents and questionnaires will need refinement
in the continuing investigations that are planned following this thesis. One weakness in the
questionnaires were the double-barrelled nature of some questions. More work to refine the
observation and questionnaires is needed.
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